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three cases of chronic dietary deficiency 

The Features are (I) Chronic Fabgue, (2) Anemia, (3) Pro- 
longed Coagulation Tune of the Blood 

Iii health dependent upon chronic dietary defiaenaes is 
common although m avihzed countries the fully developed 
syndromes of vitamin defiaenaes are relatively rare The 
horderlme states of nutritional msulEaencv need better recog 
mbon, as does the fact that apparently sabsfactory nutnbon 
does not mean optimal nutnbon Chrome departure from the 
optimum diet, even if shght, can produce lU health when opera- 
bve over a long penod of tune and espcaally if combmed with 
digesbve disorders or other adverse factors Temporary altera 
bons m the diet do not lead to defiaent states In studjnng 
pabents a detailed dietary historj wiU often mdicate how mdi 
viduals may be made better by changes m thar diets This 
history must be sought for with care and is often difficult td 
ohtam One must attempt to leam the amount and kmd of 
food the pabent has eaten dad) during his lifetime, notmg any 
changes that have occurred for any prolonged penod of time. 
Espenence will show that there are many difficulbes m obtam 
mg such informaUon and one must be well acquainted with the 
detailed dietary habits of many sorts of individuals to be in a 
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position to evaluate adequately a dietary history The patient 
may be unable to furmsh the history with any degree of reha- 
bihty If questions are asked rapidly and offhand answers are 
accepted many errors will be made Cross questiomng and re- 
checkmg the information is important For example, if one 
asks, 'TDo you have meat daily?”, the reply may be, “Yes, we 
always have meat ” That reply might be accepted as mdicatmg 
the patient ate a hberal amount of meat, but sometimes, after 
cross questiomng, it is learned that the meat was on the table 
with regulanty, but that the patient ate very httle or nonel 
One must not be satisfied with the dietary history imtil knowl- 
edge has been obtamed regardmg the amount and kmd of food 
taken, mcludmg its method of preparation 

The 3 cases I shall present to you illustrate some states of 
nutntional defiaency, the value of a careful dietary history, and 
the benefits denved from a proper diet for the given mdividual 

The Jirs( case is that of a mamed woman of fifty years of age She 
tells us that she believes that nothing can be done for her as she has suffered 
from kidney disease for five years Five years ago she sought the advice of 
a physician because she felt unduly fatigued and suffered from mild consti- 
pation He told her she had Bright’s disease, and should never again eat 
meat or eggs and rarely poultry She has follov'ed this advice faithfully 
Fish and milk were permitted but she excluded the latter and very seldom has 
eaten fish 

During the past five years the patient has suffered from progressive 
muscular weakness and abnormal fatigue, mental irritability and depression, 
taking more and more a pessimistic view of any matter ■mth ivhich she is 
concerned She says, "I have totally forgotten how to smile'” At no time 
in the past ten years has the patient been under mental or physical strain 
suffiaent in any way to account for her becoming progressively abnormally 
fatigued Constipation has not been troublesome m recent years Some- 
times, espeaally in hot weather, she has noticed that her anUes and feet 
were slightly swollen, and occasionally she has experienced a mild generalized 
headache. She alv-ays feels languid 

It IS noted upon complete physical exammatwn that she has a slightly 
muddy complexion and is a trifle pale The heart is perhaps slightly enlarged 
but the sounds are of good quality and regular The systolic and di^olic 
blood pressures fluctuate between 140 and 160 and 80 and 90 mni of mer- 
cury, respectively No other findings of consequence were deterted 

The unne persistently has contained a slight amount of albumin with 
occasionally a rare hyaline cast in the sediment Renal function studies of 
various sorts are interpreted as indicating a slight degree of kidne> impair- 
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merit Thcro la evidence of ilight simple anemia with the hemoglobin 78 
per cent of normal and the red blood cells 4 500 000 per cubic millimeter 
Cross questioning has brought forth the fact that for many years she has 
not cared for red meat and seldom ate such food more than twice a week, 
so that It pleased her to be told five years ago that she should not eat this 
sort of foodj and has thus not had any meat In recent j'ears She was accus- 
tomed to eat 2 to 4 eggs a day prior to five jears ago but otherwise during 
the past five years her diet has been little different than for the past ten or 
more >’car8. It has been composed essentially as follows 
Breakfast Fruit usually an orange. 

Two slices (wdiole loaf) of toast wnth 2 butter balls and often a table 
spoonful of honey or marmalade. 

Usually 2 or 3 slices of bacon 
Coffee with 2 lumps of sugar but never with cream 
In the middle of Ike morning she has been apt to eat a small piece of 
cake or 3 or 4 simple white (5 Gra ) cmckcfB and in summer to drink a bottle 
of ginger ale. 

Luncheon Vegetable soup usually, but sometimes a meat soup (1 cup) 

About three times a week fish is eaten but she never takes more than 
about 75 Gm 

A large helping of vegetable salad with French or mayonnaise dressing 
(often tablespoonfuls) has been eaten with regularity Cheese ts disliked 
but she has eaten a little about once a wceL Four simple crackers or a 
slice of bread and butter have been eaten usually with the salad 
Dessert has consisted of one of the followring 

(1) Fruit— often one banana 

(2) A puddmg (large helping) made with some sort of flour much sugar 

and sometimes a little apple or a few raisins or prunes. 

(3) A gelatin dessert. 

(4) Ice cream, rarely 

In the afternoon a piece of cake and a cup of tea with sugar and lemon ha\e 
been taken frequently 

Dinner This meal has been very similar to luncheon except for fish 
which has not been taken Poultry howrever not over 70 Gm has been eaten 
twnce and rarely three tunes a week. She usually bad at this meal one or 
another sort of cereal (a small dish full) with much (90-150 cc.) molasses or 
™ple syrup but very rarely with milk or cream. She has been apt to eat 
distinctly more green vegetables than at luncheon and not infrequently bad 
three lai^ helpings Each evening she ate a medium sired potato and some- 
times macaroni Dessert has been of the tort she has had at luncheon 

Before going to bed she usually has eaten a dish of cooked fnut which was 
advised owing to constipation 

Cunoualy enough she does not like and thus has not eaten various torts 
of shell beans and nuts plant foods which arc relatively nch m protein. 

It is evident that this patient’s diet for a long time has been 
defiaent m protein, but suffiaent in its calonc content smee she 
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has maintained for the past five years her body weight at about 
130 pounds, which is smtable for her height 

Individuals partaking for a long tune of a diet defiaent in 
protein may experience exactl}'^ the sort of symptoms this patient 
has had indudmg the shght swelhng of the feet and ankles 
Great reduction of protem with chiefly concentrated carbo- 
hydrate food m the diet may lead to the condition known as 
edema disease (pnson dropsy, war edema, etc ) 

This patient has perhaps a shght degree of chrome nephritis 
with shght hypertension, but it is clearly evident that damage to 
her cardiovascular and renal system is certamly shght At the 
time this patient was told she had “Bright’s disease” her symp- 
toms were of the sort that can be attnbuted to protem defiaency 
of at least five years’ standmg and now five 3 "ears later her symp- 
toms, which have mcreased greatly, can be attnbuted very 
largely to that condition 

There was a time not so many years ago when restnction of 
nitrogen intake was considered desirable to lessen the burden of 
the kidney m excreting mtrogenous products It is now, how- 
ever, well recognized that the mdividual with damaged kidneys 
IS no exception to the rule that the protem requirements of the 
body must be met Indeed, it is possible that some type of 
persistently faulty diet which does not supply the organ with 
optimal nutntion may enhance or even possibly cause chronic 
kidne)’- degeneration Thus curtailment of protem below 
optimal requirements is undesirable m health and m chronic 
disease Furthermore, m certam types of chrome heart and 
kidney disease there occurs a considerable loss of protein from 
the body by way of the unne so that the protem requirements 
of such individuals may be even greater than normal 

The treatment of this patient consists m prescnbing an ade- 
quate well-balanced diet and reassunng her that no harm mil 
arise from eatmg plenty^ of food containing protem m hberal 

amounts 

Three months later this patient appeared before the class again 
There was considerable difficulty m getting her to eat 
properly’’ but after rather tedious conversations and pay ing 



THREE CASES OF CHRONIC DIETARA DEFICIENCY 765 


detailed attention, icath consumption of much time, to the 
patient’s anxieties and discomforts, she chd oat iiell withm a 
month and took rcgularh an excellent diet The significant 
changes in her diet arc indicated ba the following statements 
She ate red muscle meat, about 80 Gm , four times a week and 
cooked calves’ h\ er, IQO Gm , six times a w eek This latter food 
was presenbed because of its being unusually nch m complete 
proteins At the other meals each week, except breakfast, she 
had from 70 to 80 Gm of poultry or, rarelj , fish \t breakfast 
she took two eggs 

She now has a good color, looks vciy much better and says, 
“I feel splenchdly and stronger than I have for a great manr 
J cars ” "I do not get tired easily and, cunousl> enough, I seem 
to enjoy mj present diet ” She can now smile, and her outlook 
on life has changed verj much for the better The anemia 
has vanished The urme on several recent exammations has 
shown either no, or aeiy httlc, alburmn and no casts Recent 
renal function tests maj be mterpreted as normal The blood 
pressure remains at the same level as formerly It is probable 
that the amount of albumm m the unne pre\iously and the 
shghtly abnormal renal funebon recorded were much more 
dependent upon a functional impairment of the kldne^ assoaated 
with her defecUve nutnbon than upon chrome nephnbs The 
case illustrates, of course, the needless suffering for jears of a 
woman unfortunatelv advised who rmght hn\'e had good health 
durmg the past decade if she had partaken of a proper diet 

Tbe stcond cxuc la that of a ^'oman twenty six years of age. The salient 
^^•pects are as follows For the past year she has noted always tired and 
lacks pep frequently constipated w^th occasionally Urge soft foul smelling 
stools not due to cathartics often troubled with intestinal gas is more 
ner\’X)tta than formerly never feels well She has lost 5 pounds of body 
^ght In a year but her weight is not abnormal 

The patient looks rather pale and tired but complete phjsxccl cxaimnalion 
bnngs forth no further poiiti\T facts for our present consideration 'the 
blood examination shows that simple anemm exists with hemoglobin 56 per 
cent of normal and the red blood crils 4,300 000 per cubic millimeter There 
no history of abnormal blood loss Infection or the like which might be the 
cause of the anemia The gastric analysis shows slight hypochlorhy'dna 
Numerous other laboratory and special examinations are negatiN’e 
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She has explained that she has told her story to 5 physicians and has 
been given various "tonics,” advised to rest more, to have a long vacation, and 
to take mineral oil and agar agar She has been unable to take a long vaca- 
tion, but she has given up many evening pleasures so that she now is in bed 
nine hours at night rather than only seven and a half hours She also rests 
on Sundays rather than "playmg hard all that day as formerly ” She con- 
siders that this increased amount of rest has caused her to feel better but she 
remams far from well Critical inquiry regarding her daily regime indicates 
her work is tedious and exacting She lives three quarters of an hour trolley 
ride from the store where she works all day m artificial light, seldom walks 
over one half a mile a day, and takes no other exercise After she returns 
from work she has many duties to perform at home 

Her dietary habits are clearly abnormal Like so many 
5 ^oimg women, who sooner or later suffer m one way or another 
from the habit, she has eaten for years only a very scant break- 
fast This meal consists of a cup of clear coffee, a shce of toast 
with butter and, rarely, jam About five hours later she seldom 
has more than twenty-five minutes to go out and obtam her 
noonday meal This state of affairs has existed for two years 
and has resulted m her eating for luncheon typically as follows 
A meat (usually chicken or ham) sandwich, a piece of cake, an 
ice cream soda and. often a large amount of chocolate (I pound) 
or candy (7 to 15 pieces) In the late afternoon she has usually 
eaten 2 shces of bread with a httle butter and sometimes a cup 
of tea At mght she is tired and although she often feels hungry, 
soon after she begins to eat she finds her appetite sense has 
•^^amshed This has caused her, she says, to eat her food fast 
m order “to get it down ” Durmg the past two years she has 
eaten for her evenmg meal approximately as descnbed below 
m contrast to the excellent well-balanced meal of former years 
It has “tired her to eat red meat” so she seldom took any and 
if she did she was apt to chew it, but not swaUow more than the 
jmce She usually has eaten 2 eggs or a small piece of poultry 
or fish She has been prone to help herself hberally to vegetables 
but she almost always leaves a considerable amount of such 
food on her plate, so that she has eaten approximately only a 
small potato and about a tablespoonful of green vegetables or, 
rarely, salad She usually enjoys several shces of bread or pieces 
of cake with butter and dessert which has often been a large 
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helping of a sweet pudding, \ety rarel) made mth fruit Ice 
cream and pie have been taken about once a week 

The complete data indicate that the indigestion is functional 
and a part of it can be attributed to carbohydrate intestinal 
indigestion as told by her symptoms and by the fact that the 
stools arc strongly aad and form on standing much more gas 
than normal 

It IS obvious that this voung woman has not had a proper 
diet for at least two years and has eaten her food too fast Her 
diet has been distmctly sparse in green vegetables and fruit, has 
been relatively nch m concentrated carbohydrate food and sugar 
and the protem and iron content has been rather low She has 
had a difficult daily regime which alone might be responsible 
for her chronic fatigue The carbohydrate mtcstmal mdigcstion 
certainly contributes to her symptomatology as does the simple 
hypochromic anemia Simple hypochromic anenua, espeaaUy 
m women, is prone to develop followmg an improper diet and 
more readily when disorder of the gastro mtestinal tract ensts, 
parhcularly gastnc achlorhydria. The important rble that altered 
gastric secretion and faulty mtestmal absorption or abnormal 
function may play m the production of hypochromic anemia is 
not for discussion here Iron m proper form and amount can 
correct such anemia, but, of course, a smtablc diet should be 
presenbed for each case Diet alone, probably largely because 
of Its iron content, may correct this sort of anemia espeaaUy 
when it is shght and the gastro-mtestmol function is not severely 
altered as m this patient’s case When diet causes this sort of 
anemia to vanish it does so much more slowly than when appro- 
pnate amounts of iron are given, probably because of a relatively 
smaU mtake of iron m the first instance and the consumption of 
large amounts when the morgamc element is fed 

Four months later tins patient was brought agam before 
the class 

This woman was not given iron m order to demonstrate the 
effect of food alone Her work has not been changed but arrange- 
ments were made so that she has had no duties at home, rested 
one-half hour before her evenmg meal and has had an hour 
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off duty at noon She has taken with considerable regulanty 
a one and one-half mile walk each everung and has contmued 
to be m bed nine hours at mght 

Her diet was changed gradually as it was impossible for her 
to eat at once the most smtable food for her Much persuasion 
and detailed supervision were necessary All grossly sweet 
foods, mduding cake, were omitted and the quantity of concen- 
trated carbohydrate food somewhat reduced and given espeaally 
in the form of dextrmated matenal, such as zwieback, on account 
of the carbohydrate mtestmal mdigestion She has eaten for 
breakfast one egg, a dish of hot whole wheat cereal and cream 
(60 cc , 20 per cent), 3 pieces of zwieback with 20 Gm of butter 
and a large helpmg of fruit The other meals were well balanced 
and mcluded frmt (often cooked), usually red meat, sometimes 
poultry and rarely fish, hberal helpmgs of tender green vege- 
tables and often a salad Before she ate entirely satisfactorily, 
but after the grossly sweet food had been omitted, the type of 
concentrated carbohydrate largely changed, and the amount 
reduced for three weeks, the signs and s 3 anptoms of carbohydrate 
mtestmal mdigestion vamshed Likewise she felt distmctly 
better, but at this tune the anemia remamed of the same degree 
This illustrates a common observation that distmct improve- 
ment due to diet may be observed long before the patient is well 
Now that she has contmued faithfully and mteUigently the 
r6grme under frequent medical supervision for four months she 
looks well, has gamed 7 pounds of body weight, and the amount 
of hemoglobm and number and character of the red blood cells 
are normal 

This type of case is common and successful therapeutic results 
wiU only be obtamed by msistmg on a smtable rdgune of hfe 
and the partakmg of food properly and an optimal diet for the 
mdmdual patient 

The third case illustrates that nutritional defects assoaated with chronic 
deficiency of the caloric content of the diet may lead to prolonged coagulation 
time of the blood The case will be presented bnefly 

The patient is a boy, seventeen years old, who is thm and distinct j 
undemounshed He presents a desiccated appearance with some pallor 
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and poor muscular development The boy docs not coniider that he rs sick 
and vkonders ^hy his relatives and the doctors want to bother him although 
he admits he cannot play as hard or do os much as his friends IIis tonsils 
are enlarged and cbronlcall} infected No other significant findings were noted 
on physical examination He has been advnscd that his tonsils should be 
removed 

He tells us that a year ago following rcmo\Til of a tooth bleeding lasted 
for two days and that he has had nosebleeds frequently in the past two years, 

Tlic coagulation time of the I'cnout blood is abnormally long as deter 
mined by several tests on the average 1 25 cc. of blood in a glass tube 1 cm 
m diameter dotted in twenty four mmutes instead of normally in from eight 
to fifteen minutes The dot was firm and retracted normally The blood 
platdets occur In normal numbers although the bleeding time is a trille pn> 
longed There Is no history of hemophilia or hemorrhagic disease In any of 
his many rdatives and he has had no joint symptoms of any sort which are 
so common In hemophilia due to hemorrhage into the jomt cavity The 
diiTerentlal diagnosis of hemorrhagic disorders is not for discussion here. 

The undemutrltlon can readily be expbined by his dietary habits He 
has for years been a fussy and finicky eater with a dislike for a great many 
foods. No effort of consequence has ever been made to have him cat properly 
His diet has been for a long time low m its calonc content and abnormal In 
various other ways being sparse In foods rich m vitamins calaum and 
complete proteins and fats The only green vegetables he will eat are com 
and onions He ne\er takes cream and only about 3 ounces of milk a day 
which Is put upon a prepared ready to-serve cereal He docs not like butter 
and takes very little. Fruits also arc disUL-ed except oranges and grape- 
fruit, but he seldom eats them He has eaten little meat never fish and has 
chicken about 3 times a week. Sausages bacon and salt beef are taken 
several times a week. Eggs only If scrambled are eaten about twice a week. 
Cnickeri biscuits, potato aome cereals and rice, doughnuts gnddle cakes 
and many sorts of pies cak*e and nuts have been eaten freely He does not 
care for candy or sugar He has many grotesque ideas about food and its 
preparation and at times has decided ho would cat only potato oVanges, 
and chicken and several times his parents have allowed him to have only 
these three foods for two to three weeks at a time When such was the 
case the total amount of food eaten did not apparently contain a suffiaent 
number of calones for health 

Exactly what sort of dietary defect may alter the coagulation 
time of the blood is not defimtely known, but m certam instances 
prolongation of the coagulation tune apparently develops as the 
result of a defective diet, which may have an msufficient calonc 
content Not only may mdividuals like this boy have prolonga- 
tion of the coagulation time of their blood, thus favonng abnormal 
blecdmg from injury, but the abnormal nutntional state appears 
to alter the condition of the tissues in such a way that capillary 
voi- i6 — 49 
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closure is imperfect, which also favors hemorrhage and more so, 
of course, if the blood does not clot properly A proper diet for 
a suffiaent time can correct such defects, but diet will not m any 
significant way affect the blood of hemophdiacs 

Surgical operation upon mdividuals with such conditions as 
this boy has may cause an abnormal amount of bleedmg This 
is espeaaUy true when the site of the operation is m the nose or 
throat where the absence of soft parts permits easy bleedmg 
and where capillary closure is relatively difficult Under such 
circumstances, however, abnormal bleedmg does not always 
occur even when the coagulation time of the blood is somewhat 
prolonged If the throat operation is completed without undue 
hemorrhage, the danger from hemorrhage is not passed because 
sometimes from two to seven days later, or when an exudate 
loosens, severe and prolonged hemorrhage may take place, pre- 
sumably owmg m part to defective capillary closure with blood 
which clots with some difficulty Thus, before this boy has his 
tonsils removed, it is wise to first unprove his nutntional state 
and, mdeed, it is evident that he will be m all respects a much 
happier and healthier young man if he will eat properly 

Three months later this patient agam appeared before the 
class 

The boy was placed m a hospital for three weeks where he 
was tramed to eat properly, although it required much tune 
and careful attention on the part of nurses and physiaans 
He has been given a diet nch m foods containmg hberal quan- 
tities of protem, fat, and calaum and an abimdance of vita- 
mins He also has taken 2 to 6 teaspoonfuls of cod hver oil 
each day For the past two months he has eaten his food with 
rehsh and enjoys aU sorts of frmts, cream, meats, and many foods 
he used to consider ‘Tie could not possibly eat ” He has rested 
three to foiu times for half an hour each day Dunng the past 
three months he has gamed 11 pounds of body weight He looks 
ever so much better and admits that he feels much stronger 
The coagulation tune of his blood has been normal when tested 
on several occasions durmg the past month, if he had had hemo- 
phiha this would not have occurred 
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Simple local treatment has been apphed to his tonsils dunng 
the past three months but they remam obviously mfccted and 
will be removed verj soon ■mthout fear of hemorrhage 

The abnormal diet taken by these 3 patients has been rela- 
tivcl> easv to detect, but in concludmg I want you to realize 
that less abnormal diets taken over a long tune maj be respon- 
sible, whoUj or m part, for ill health which maj be reflected bj 
only minor sjTnptoms and a slight lack of the normal sense of 
well being 
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CONGEIHTAL AND ACQUIRED AORTIC STENOSIS IN 
ADULTS 

In the last Ici\ years several papers’ have renewed interest 
in aortic stenosis unassoaated with lesion of other cardiac valves 
The frequenev of massive calcification m assoaation with ac 
quired aortic stenosis, its occurrence almost solely m males, the 
long duration of its ph>3ical signs, particularly the murmur, 
the usual development of sjTnptoms of decompensation from it 
relatively late in hfe and the great hypertrophy of the heart, 
when finally cardiac failure is fatal, all have been stressed m 
these papers In a considerable number of patients with ac 
qmred aortic stenosis, a rheumatic history may be obtained, and 
rheumatism seems to be a fairly definitely determined etiology 
However, not mfrcquently no history suggestive of antecedent 
rheumatic fever m any of its manifestations can be obtamed, 
and when this happens, espeaally m younger adults, the ques 
tion naturally is raised whether the lesion is an acqmred one or 
one of congenital ongm Such a question arose with 2 pahents 
studied in my clmic at the Peter Bent Bngham Hospital, whose 
histones now will be presented 

C«e L — E \V yV P B B H Med No 38 76d male age twenty-fleven 
years, waa admitted to the hospital March 30 1931 complaining of breathlesa- 
nesB of three months duration 

Family History ■ — Negative. 

' Margolis, H M Ziellessen F O , and Bnmes A B Calcareous Aortic 
Valvular Disease, Amcr Heart Hour 6 349 1931 Chnstian Henry A 
Aortic Stenosis aith Calcification of the Cusps, a Distinct Chnical Entity 
Jour Araer Med Assoc 97 156 1931 nnd Aortic Stenosis with Calcification 
a Clinic, Intcmat CUnica 3 51 (41ft senes) 1931 
773 
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Past Htslory — Negative except for measles, whooping cough and ton 
siliitis in childhood with tonsillectomy in 1908 

Present Illness — In 1906, at the age of three, the patient had pneumonia, 
followed by chronic bronchitis and “heart disease ” He has been told that 
until this time his heart was quite normal and that his physician felt that the 
heart lesion caused by the pneumonia would heal in the course of time In 
1920, at the age of sixteen, the patient again had pneumonia after which, for 
about one month, he had symptoms very similar to that of the later present 
illness, except that there was no edema of the ankles He remained in bed 
for one month, dunng which time he was quite ill, and for two months more 
of convalescence During this time there was some medication, the char < 
acter of which is unknowm Patient feels that it was not digitalis In 1928, 
three years before admission, there was an attack of gnppe wnth cough pro- 
ductive of a small amount of yellowish sputum accompanied by head cold, 
fever and a generalized aching of his bones and muscles There was some 
slight dyspnea and palpitation but no swelling of the ankles After several 
weeks in bed he recovered completely 

In the interval between this and the latest attack the patient has entered 
into strenuous sports, such as tennis, football, canoeing, etc , without apparent 
ill effects and w ithout unusual dyspnea or fatigue 

In November, 1930, fiv^e months before admission, the patient caught a 
severe cold while watching a football game There was nasal obstruction 
and discharge, questionable fev'er and an unproductive cough There was 
a generalized soreness of his bones and muscles and a piain over his heart, 
radiating to the right lower chest, above and at the sides, especially on 
coughing This was somew hat sharp in character though not severe Since 
then there has been a chronic cough, productive of a small amount of yellowish 
sputum, which on one occasion was slightly blood streaked There has been 
a generalized muscle soreness and with this a progressive dyspnea ever 
since 

Since about March 4th he has felt very badly On climbing about half 
of one flight of stairs he has become v ery dyspneic, somew hat dizzy, and there 
has been “a slight pull on the heart, but not quite a pain ” For the past 
three months he has used two pillows at night for the past three weeks, that 
IS, since March Tth, two pillows hav'e been insufficient, and he has not been 
able to he down w ithout extreme dv spnea and coughing 

Six weeks before admission, i e , about February 15th, his ankles began 
to swell, especially at night, and for the next two weeks he took Doan’s kidney 
pills, 2 pills t I d This rehev'ed the sw elling somew hat so that he w'as able 
to get his shoes on, but on stopping this medication, his ankles became more 
swollen again 

March 21st or 22d, about ten dajs before admission, he had a cough, 
productiv'e of a vellownsh sputum which at one time was blood streaked, and 
his temperature was 103 to 104 F for three days His phi-siaan made a 
diagnosis of gnppe Since then there has been a rather sharp pain starting 
at the heart region and radiating to the right lower chest and over the liver, 
which IS w'orse on deep inspiration Two dajs before admission this pain was 
^ niuch worse and was present all the time Since then it has quieted 
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down somewhat This pam W'as rche\*cd b> cough mixture \t no time 
have there been hcmopt>5c# or night sweats 

Physical fxamtnalion shows a somewhat emaciated patient sitting up in 
bed in considerable respiratory distress 

Ph>«ical examination is essentially ncgaine except as described below 

IJeari — R. B D 4 7 cm , L, B D 13^ cm from mldstcmol line There 
is a slight systohe thrill at the apex and a coarse marked systolic thrill in 
the aortic region felt from the bottom of the second rib to the fifth nb along 
the right sternal margin but not felt to the left of the sternum At the apex 
region there is a fairly soft blowing systohe murmur which increases in inten 
sit> and roughness as one approaches the basal region and is loudest in the 
aortic area In the aortic area there is a Ntry slight very early diastolic 
murmur 

Peripheral Vessels — Radial pulses arc synchronous and equal regular 
in rhythm rate 8S of plateau type and xcry small in excursion Vessel walls 
ore palpable 

Blood Pressure • — Systolic 85 diastolic 60 

Lun^s are resonant throughout and breath sounds are \T8icular in char 
acter Tactile fremitus and spoken and whispered voice arc unchanged 
There are numerous cmckljng riles In the bases of both lungs as high as the 
angle of the scapula and in both axillae. 

Abdomen is well developed and ^mimctrical without visible pcnstalns 
There is a marl*ed cpigastnc pulsation synchronous w^th cardiac systole. 
The entire abdomen is somewhat tender most markedly along the nght costal 
margin There ore no hemiae or evidence of fluid 

Lner ts palpable three fingerbreadths below the nght costal margin 
Surface and edge ore smooth and somewhat tender 

Exiremittes — There is very marked pitting edema of the ankles, extend 
ing up as far as the knee The fingers show slight curving of the nails and 
shght clubbing with c^’anosis and some softening of the tissues at the root of 
the naDs 

^Vh^e m the hospjital the patient had no fever and his Wassermann reac 
tion and blood culture were both negative. Unne was normal Hemo- 
globin 75 pier cent red blood cells 5 040 000 white blood cells 11 400 

X Ray at a distance of 7 feet showed fluid in the left base of the lung 
obscuring piart of the heart outline. As far as seen, the heart appeared en 
larged chiefly to the left Measurements showed a transverse diameter of 
the heart of 13 4 cm in a chest whose internal diameter was 25 8 cm. 

This patient was subsequently admitted to the Massachusetts 
General Hospital where he died ^ An autops\ showed a very 
large heart ^\e^ghlng 500 Gm with marked bypertroph\ and 
dilatation of all chambers The aortic valve showed an extreme 

'This case was presented and discussed among Case Record* of the 
Massachusetts General Hospital edited by Dr R. C Cabot. Sec report in 
New England Jour Med 206 906 1932 
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degree of stenosis There was marked calcification of all the 
cusps In addition to the long-standing chronic stenosis there 
was a fresh acute endocarditis on the aortic valve There was 
no very defimte lesion of any of the other valves The lungs 
showed very defimte bronchiectasis in the left lo^^ er lobe 

Case n. — A C , P B B H Med No 40,585, male, age forty years, was 
admitted to the hospital February 26, 1932, with a complamt of weakness and 
pain across the backof two months’ duration and abdominal paih of two weeks' 
duration 

Family htstory is negative 

Past History — Patient denies any past illnesses 

Present Illness — Patient feels that he was perfectly w ell until tw o months 
ago He then noticed that, w'hen he exerted himself excessively, he had an 
aching pain across the back of the shoulders This pain would last for only 
about two minutes He also noticed at this time that he w^s more tired than 
previously His wife says he was slightly short of breath One month ago 
the patient went to his physician who told him to go home and to stay m 
bed He gave the patient some green pills (digitalis), tellmg him to take three 
per day He has taken three every day since then The backache has been 
present while the patient was in bed, not Leepmg him awake During the 
last two weeks the piatient has had lower abdominal pains with bowel move- 
ments twice a day, watery in character There has been no nausea, vomiting 
or yellow vision His physiaan gave him bismuth subcarbonate, but his 
pains continued, and he was referred to this hospital for diagnosis 

Physical examination shows a fairly well-developed, poorly nourished 
man, lymg in bed with no apparent acute distress Physical examination m 
general is negative except as descnbed below 

Heart — ^The patient has a distinct but not marked cardiac hypertrophy 
LB D IS 14 cm from midstemal line, part of which position seems to be 
due to a heart dropped away from the chest wall as there is distinct zone of 
pulmonary resonance to the left of the sternum and no dulness can be per- 
cussed to the right There is a very loud systolic murmur heard at any point 
over the precordium but loudest at the base and particularly over the aortic 
area In the aortic area there is a rough, systolic thnll easily felt from the 
aortic region up to the first right interspace There is also an early diastolic 
murmur of moderate intensity and lastmg half-way through diastole, heard 
best along the left sternal margin at the level of the third and fifth interspaces 
The latter murmur is just heard at the apex There is no late diastolic 
murmur , 

Peripheral Vessels — Radials and brachials are cordlike and of small 
caliber Radial pulses are equal, small and of plateau tj'pie, rate 84 

Blood Pressure — Systolic 112, diastolic 100 

Lungs show fine crepitant rfiles at both bases in the posterior axillary 
lines Left diaphragm does not, descend on deep mspiration Otherwise 
the lungs are normal on percussion and auscultation Tactile fremitus, voice 
fremitus and breath sounds are normal 
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Abdomen is v^cW developed eymmctncal wnth no pulsations nor votible 
pcnitabis There Is slight tendemcM in the lotrcr abdomen No masses can 
be felt The abdomen IS resonant throughout without spasm hemme or fluid 

Lirrr is normal to percussion edge not felt 

Spleen — Tip can be felt tvvo flngerbreadths belo» the costal margin 

Exirantiics — Legs show no edema There is i^ell marked clubbing of 
the fingers with c^-anosls of the nails and softening and increased elaitiatj 
of the nail beds, A similar but less is-ell marked condition is present in 
the toes 

WTiile in the hospital patient showed a fever w^th nsea averaging about 
101 F His Wassermann reaction was negative Blood culture was nega 
tive Unne was negative, Hemoglobm 94 per cent red blood cells 6 110 000 
white blood cells 12 6S0 

Stereo x ni> of the chest showed the lungs to be clear and the heart to 
be enlarged to the left with a rounded prominent left ventricle and w^dened 
tortuous aorta Fluoroscopy and fast films of the heart fall to show cal 
cification of the v’alvcs 

Patient died on March 6th and autopsy showed the following condition 
of the heart The heart weighs 605 Gm The epicardiol fat is normal m 
amount The mitral valve admits the tips of three fingers whereas the tn 
cuspid admits the tips of four fingers. TTie heart Is full of partly clotted 
blood but no antemortera thrombi are found The pulmonic and tncuipid 
valves are traDslucent throughout and are a grayish white m color The 
mitral v-alve presents the same appearance except that it shows a small 
amount of slightly nodular thickening of the free edge and a few small athcr 
omatous plaques in it The aortic valve cusps arc quite free from each other 
but nil of them are greatly thickened and toughened One-half cm below 
the cusps of the aortic valve there is a fibrous band ninnmg almost com 
pletely oround the aortic nng and protruding into the lumen as a shelf about 
3 ram, broad The cusps of the velvc are heavil> overgrown with an irregular 
jranular grayish >ellow mass of vegetation which extends op into the aorta 
for a distance of 2 cm These vegetations are for the most part quite firm 
and adherent although some of them ore friable The coronary orifices are 
not involved The chordae tendlnae are grayish white la color and show 
no evidence of thickening or shortening The papillary musdes are greatly 
hypertrophied The mj ocardiura is a brownish red in color and presents 
the usual fine striations. The fibrous tissue seems to be scanty The cor 
unary arteries are opened and are found to present a small amount of atheroma 
formation. The atheromatous plaques are scattered varying in sire up to 
3 mm in diameter The upper third of the descending branch of the left 
coronary artenes contain about a dozen pm point granular masses which are 
P^yish yellow m color and appear to be portions of the vegetation on the 
aortic valve In addition the perforating branch of this coronary artery Is 
completely occluded by a firm gray and purple antemortera thrombus 
There are no signs of infarction The heart shows evndence of congenital 
subaortic stenosis with a superimposed subacute vegetative endocarditis. 

Lungs show congestion and ^ema but no evndences of bronchiectasis or 
other chronic lesion 
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In each of these patients cardiac physical signs indicated 
aortic stenosis as the dominant cardiac lesion In each there was 
a diastohc murmur m the basal region of the heart as evidence 
of a coexistent aortic regurgitation, but the murmur was not 
conspicuous, and the low pulse pressure and absence of a Cor- 
ngan pulse indicated that the aortic regurgitation was of very 
mmor significance Neither patient had any physical signs of 
other valves bemg mvolved than the aortic In neither patient 
was there any past lUness suggestive of rheumatic fever as an 
etiologic factor Wassermarm reactions did not indicate syph- 
ilis Apparently these patients were suffermg from the effects 
of aortic stenosis of unknown etiology m a heart otherwise nor- 
mal but for hypertrophy 

Case I was diagnosed as havmg a cardiac lesion at the age of 
three, at the age of sixteen cardiac decompensation was present 
to reappear at twenty-four and agam at twenty-seven to persist 
for seven or eight months until his death, each time cardiac 
disturbance followed respiratory tract infection Case If 
appears to have had no cardiac symptoms untd less than three 
months before his death at the age of fort}'- 

Case I showed a shght degree of clubbmg of the fingers, m 
Case n fingers were markedly clubbed, and the toes showed 
moderate clubbmg This feature aroused much mterest m our 
climcal study of these patients It was realized that clubbed 
fingers are assoaated usually with congemtal heart lesions or 
wath chrome pulmonary lesions and that anoxemia is the ex- 
planation usually given for then occurrence, shghter degrees of 
clubbmg were known to be a frequent accompaniment of sub- 
acute bactenal endocarditis 

In neither one of these patients did physical signs or a:-ray 
reveal any chrome pulmonary lesion to account for clubbmg of 
the fingers, although Case I had a historj^ of repeated respiratory 
tract mfection beginnmg with pnemnonia at three Congemtal 
cardiac lesion was considered m each as a possible cause of the 
clubbmg of the fingers, and this was supported m Case I by the 
diagnosis of a cardiac lesion at the age of three, but m neither 
w'ere there physical signs of any form of chrome cardiac lesion 
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other than aortic stenosis with \er\ slight aortic regurgitation 
In neither had there been a histon' of cnnosis, and no c>anosis 
was noted in them while in the hospital 

WTiile under observation in mj clinic Case I had no evidence 
of bactenal endocarditis, ululc Case 11 definitelj was so diag 
nosed Howes er, the degree of clubbing of fingers and toes in 
Case n sras far in excess of that obsers ed to result from bactenal 
endocarditis Hence we had no satisfactorj demonstrable cause 
to offer in explanation of the observed clubbing of the fingers 

In X ra) stud) of each patient, no evidence of calafication 
of the heart valves was observed In Case I it is fair to sa) that 
no particular effort was made b) the x-ra) department to demon 
strate calcification, and fluoroscopic exarmnation was made b) 
an assistant roentgenologist In Case H spcaal technic and 
particular attention was directed toward demonstrating cal 
afication m the region of the aorUc valves, but none was demon 
strable It was realized, however, that onl) in some of our 
patients with aortic stenosis of the calafication t)!)® has it been 
possible to demonstrate roentgenologicall) dunng hfe the pres- 
ence of calcification 

Autops), performed at another hospital, m Case I revealed 
aortic stenosis mth calcification and a recent bactenal endo- 
carditis The lungs showed evidence of bronchiectasis m the 
left lower lobe of the lung, which in x ray studies made at the 
Peter Bent Bngham Hospital dunng life was probably largely 
obscured b) flmd at the left base and by the enlarged heart 
The bronchiectasis m Case I probabl) was the cause of the 
moderate degree of clubbing of the fingers. 

Autopsj on Case H showed the t)'pical lesion of the subaortic 
stenosis, a congemtal lesion In addition there was an extensive 
bactenal endocarditis of the aortic valve The lungs showed no 
chrome lesion The onl) explanation to offer for the marked 
clubbing of fingers and toes is the congemtal cardiac lesion which 
was present. However, it is difficult to understand the exact 
mechanism of the formation of clubbed fingers in a patient with 
a congenital form of aortic stenosis, when clubbing of an) appre- 
aable degree is absent in acquired cardiac lesions and parbe- 



780 


HENRY A CHRISTIAN 


ularly m aortic stenosis with calcification, which differs m almost 
no respect so far as effect on the circulation is concerned from a 
congenital type of aortic stenosis such as was found m Case 11 
Certainly there seems no reason to suppose that anoxemia was 
more m evidence m the one than m the other 

However, it would seem justifiable to make a diagnosis of 
congemtal heart lesion, when fingers are markedly clubbed, 
provided no chronic pulmonary lesion can be demonstrated 
At any rate this reasonmg would have led to recogmtion of the 
form of lesion present m Case H and estabhshed an entirely 
correct diagnosis, since the physical signs fully justified a posi- 
tive diagnosis of aortic stenosis, and as the congemtal form of 
aortic stenosis so often is the subaortic one, it rmght have been 
called subaortic stenosis It is to be remembered, however, as 
shown by Case I, that chrome pulmonary lesions cannot be 
excluded by a negative ^-ray exarmnation, unless speaal methods 
are used to make certam that the lung behmd the heart is nor- 
mal, methods which cannot be earned out satisfactorily durmg 
the stage of severe cardiac decompensation nor when flmd is 
present m the pleural space I have had other chmcal expen- 
ence to justify attachmg great significance to weU-developed 
clubbmg of the fingers as mdicative of a congemtal heart lesion 
m the absence of evidence of chrome pulmonary lesion, even 
though there is nothmg dimcally found suggestive of the exist- 
ence of chrome anoxemia In fact, such chmcal expenence makes 
one skeptical of the essential nnportance of anoxemia m the 
mechamsm of the development of clubbed fingers 

Summary and Conclusions — Two cases are reported, both 
m adult life, with physical signs of aortic stenosis, m one of 
which a marked degree of clubbmg of the fingers should have been 
a diagnostic sign that the vanety of stenosis m this case was of 
the congemtal t>^e and not the acquired type, as was present 
m the second patient, m whom moderate clubbmg of the fingers 
was caused by bronchiectasis WeU-clubbed fingers, m the 
absence of evidence of chrome pulmonary lesion, should be 
considered as justif^mg the diagnosis that a clmicaUy demon- 
strated cardiac lesion is of congemtal type 
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DIAGNOSIS AND TREATMENT OF THE SEVERAL TYPES 
OF GOITER 

From the accounts that some of m> patients give me of the 
advice they have receded about swelhngs m their thyroids I 
am led to beheve that some confusion still exists in the pro 
fessional mind concerning the diagnosis and treatment of the 
several types of goiter It seems reasonable therefore to devote 
this chmc to an attempt to clanfj some of these matters 

Pabents with thjToid swelhngs usually ask at once, “Doctor 
have I a goiter’” To answer this question the doctor must 
himself know what the term imphes As commonlj used today 
any enlargement of the thyroid may propcrlj be called a goiter, 
and the processes which may enlarge the gland are obviously 
vanous Hyperplasia of the parenchyma is one, excessive 
storage of colloid is another Simple congesbon may cause 
acute sweUmg or the thj roid may become the seat of mflamma- 
bon, acute or chrome, with exudabvc or prohferabve changes 
Degenerahve phenomena, for example cyst formation, fibrosis, 
and calaficabon, are frequentlj found and the th> roid may give 
nsc to a considerable variety of new growths, both bemgn and 
mahgnant 

It 15 not suffiaent for the doctor to reply, “Yes, you have a 
goiter ” He must be able also to offer some suggestion of its 
variety and of the type of mischief which it may produce 

One may divide the symptomatology of goiters mto local 
and hormomc. Local symptoms are those caused by pressure 
of the erdargmg thyroid on neighboring structures, or those such 
7S1 
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as pam and tenderness caused by inflammatory changes 'withm 
the gland itself The pressure symptoms m order of thar 
frequency we have found to be hoarseness or aphoma from recur- 
rent laryngeal nerve mvolvement, sensation of chokmg from 
compression or dislocation of the trachea, dysphagia from 
encroachment upon the esophagus and finally stndor from tra- 
cheal occlusion The symptoms of hyper- or h3q)ofunction of the 
gland I presume are suffiaently faimhar as to require no com- 
ment A possible third categor}’' of symptoms and signs might 
be mentioned, namely constitutional other than hormonic 
This would mclude fever and leukocytosis m acute inflamma- 
tions, and cachexias due to cancerous growths of the gland 

When the doctor becomes aware of the presence of a goiter 
he must examme it locally and also search for those three cate- 
gones of symptoms He must discover how long it has been 
present and the details of its rate of growth In short, given a 
goiter the doctor must seek to answer four quesPons Is there 
change m thyroid funcPon? Is there evidence of pressure? Of 
mahgnancy? Or of mflammaPon? 

The local examination of the gland is highly important On 
mspecpon its contour and s^unmetry can often be detected 
Nodules may sometimes be easily seen durmg the act of swaUow- 
mg On palpaPon one seeks to learn chiefly contour and con- 
sistency Of course one should also be recepPve to any vascular 
thnils which may be ehcited Whether the gland is umformly 
enlarged or irregular, lumpy, or as we usually call it nodular, is 
of paramount mterest, also the consistency of the whole gland 
if the enlargement is diffuse, and of nodules if they be present 
Often the patholog}" can be accurately foretold solely from the 
experience of careful palpation For example, simple coUoid 
swelling gives a soft, floppy goiter, the borders of which merge 
with surroundmg soft parts so that the outhnes of the gland 
cannot be sharply demarcated The diffusely hyperplastic 
goiter of Graves’ disease, on the other hand, is firm, elasPc and 
easily mapped out It often pulsates or thrills Graves aptly 
hkened it to engorged erecPle Pssue Stony hard thyroids 
strongly suggest either chronic thyroiditis or malignant goiter 
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In either of these the goiter ma\ becxime adherent to neighhonng 
tissue Sometimes the goiter in chrome axophthahnic goiter gets 
mathcdlj fibrosed and almost as hard as in mahgnancy Ten 
demess of the thiTOid is evidence stronglj m favor of acute 
mflammation 

The nature of nodules is more difficult to discover, m fact 
it can onh be determmed vnth accuracj bi histologic examina- 
tion The softer nodules are often merely encapsulated or iso- 
lated areas of colloid tissue A simple colloid goiter, smooth, 
and soft to start nith, as it ages maj become irregular and 
lumpy just as one’s countenance becomes wnnkled with age 
On section, howeier, the histology may be umformlj simple 
excess of colloid storage Other soft nodules turn out to be 
cj sts contaimng fluid Tirmcr nodules may be bemgn adenomas 
or even earlj mahgnanc) l^en hard nodules always are strongly 
suggestive of malignant disease although somebmes they turn 
out to be calafied benign adenomas 

All these thmgs the doctor must bear in mmd as he feels the 
neck of his patient with a goiter, and the local findmgs will give 
him a hmt as to what else is likely to be present The simple 
colloid gland should be accompamed by httle symptomatology 
If sjuuptoms are present thej are probably not due to the 
goiter The diffuse, firm, elastic gland mdicates that thyro- 
toxicosis IS probably present The nodular gland suggests that 
It may be but not of necessity Nodular goiters particularly 
mahgnant ones and those of chrome thyroiditis are the most 
hkely to give pressure Goiters which are low seated, dippmg 
beneath the sternum also squeeze the neck structures more read- 
ily than those more highlj located This re min ds me to say that 
on palpation one should always seek the lower border and try 
to gam some information as to whether the gland extends into 
the thorax 

The treatment will depend upon the kmd of goiter which after 
such studi the doctor deades he is deahng with We beheve in 
our dime that three conditions represent absolute mdicabons 
for earlj operation — the presence of thyrotoxicosis, of pressure 
symptoms, or the suspiaon of mahgnancy Another type of 
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indication very rarely met with is dramage of suppuration within 
the gland Simple coUoid glands require no treatment imless for 
cosmetic reasons Nodular glands present the greatest prob- 
lem If none of the three factors just mentioned are present, 
operation if ordered is for cosmetic reasons or prophylaxis The 
Iikehhood of thyrotoxicosis to develop late is not a very urgent 
reason for operatmg on a nodular goiter No great harm results 
if operation is not done until the hyperfunction has actually 
begun Some people will hve their three score years and ten 
and carry their nodular goiters to their graves without ever 
havmg had any thyrotoxicosis The prevention of cancer is of 
greater moment Of the actual madence of thyroid cancer we 
know very httle It is undoubtedly more hkel}'- to occur m 
persons with preexisting nodular goiters but it may come on 
out of an absolutely clear sky m a person with' no known previous 
th 3 T:oid disease The proportion of mahgnant goiters to total 
goiters of aU kmds removed at operation has been found in 
vanous chmcs to be all the way from 1 to 5 per cent In our 
own chnic the mahgnant thyroid cases constitute 1 5 per cent 
of aU thyroid cases whether operated or not It is a remarkable 
fact that the hyperplastic goiter of Graves’ disease has prac- 
tically never been found to become the seat of cancer We know 
of no patient who has had Graves’ disease who has later had 
thyroid cancer 

This leaves us, however, stdl m a quandary as to what to 
saj'- to the patients with nodular goiter producmg neither pressure 
or thyrotoxicosis Some surgeons advise aU such patients if 
they are over twenty-five years of age to have their goiters out 
On the ground that this constitutes important prophylaxis the 
pohcy IS defensible although throwmg a fear of cancer mto such 
patients as a means of mducmg them to consent to operation, 
m my opmion, is not It is qmte possible to obtain consent on 
other grounds without destro 3 mig the peace of rmnd as mention 
of cancer always does 

My own behef is that patients with nodular goiters past thirty 
should be advised to have subtotal thjuoidectomies done Pa- 
tients under thirty may be simply watched In anv case of 
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nodular goiter increase in size of nodules or increase m their 
density, should be considered indication for operation, and e\en 
^\hen but a single nodule is present we beheve the operation 
should be subtotal thvroidectom} If one nodule is present 
the chances arc strong that others ma> be hidden awa> in the 
substance of the gland so that even the surgeon cannot discover 
them If this is so, then removal of one nodule constitutes no 
very proraismg cancer prophylaxis Also m toxic goiter and m 
goiters operated because they are producing pressure, subtotal 
thyroidectomy is preferable to less extensive resection In other 
i\ords, m our clinic ive are coming to the pohey that if one deades 
upon the removal of a goiter at all it should be upon a subtotal 
removal 

I propose now to shon some cases illustrating the ways in 
which we seek to recogniic the type of goiter and then to plan 
the treatment, with speaal reference to hyperfunction, pressure, 
mahgnancy, and inflammation 

Pint let us consider the case of Mary G (Lab No 9261) an Italian 
girl of fifteen who was seen in our th>'TOid clioic first on July 10 1931 She 
had had a swelling In her neck for a year together with some hoarseness a 
loss of 5 pounds m sue months and occasional choking sensations for three 
months. Aside from these there were no symptoms. 

She shoved no signs or tremor Her thyroid was slightl) and sym 
metrically enlarged It ^"as slightly irregular and ftnner than the usual col 
loid goiter It was casil> mapped out, A bruit u-as audible over the entire 
gland The basal metabolism was +2 It vras decided that It wa4 prob- 
ably colloid goiter and that hypcrfuuctJon was not present but my col 
league Dr Lcrraan was much impressed with the feel of the gland which 
seemed more like hyperplasia than simple colloid swelling 

The patient was umtehed for a couple of months and during this time the 
metabolism fluctuated as shown m the chart. She also gradually became 
somewhat untable cried easily and felt the heat more than usual 

The picture at this time suggested th>TOt0XiCO5is but was not com 
plete enough to make that diagnosis with finalit> It was decided to test 
her reaction to iodine as a means of getting further diagnostic data On 
September 3 1932 the was started on Liq lod Comp m x per day In the 
course of a fortnight her metabolism fell from a level of +12 to one of —15 
a total of 27 pomts and comddentally her symptoms vanished and the 
goiter became harder Iodine was then omitted (September 23d) and 
promptly the metabolism rose again r^chbg +12 on October 21ft. The 
symptoms returned. It was deaded that the obvious response to Iodine and 
return of thyrotoxicosis ^t-hen it was omitted was suffiaent evidence to war 
VOL. 16—50 
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rant a diagnosis of Graves’ disease and she therefore was admitted to the 
hospital on November 5th for operation She was reiodinized by means of 
saturated solution of potassium iodide m vi per day The response as shown 
in the chart was quite like the first 

On November 18th she had a subtotal thyroidectomy by Dr A W Allen 
The gland at operation appeared to be that of typical hy^perplasia and later 
the histologic examination showed it to be quite characteristic of Graves’ 
disease 

She has been followed ever smce As will be noted in the chart for a time 
the basal metabolic rate without iodine assumed a low level but assoaated 
with this were no symptoms of myxedema The extreme low metabolic 
level was temporary and without medication she finally assumed a level only 
glightly below the lower limit of standard 



Months 

Fig 156 — Metabolic rate m case of Mary G Periods during which iodine 
was given are marked by I The arrow mdicates the time of operation 

Ordinarily the diagnosis of Graves’ disease is simpliaty itself 
In this case it was not This case teaches us the importance of 
local exanunation of the goiter and also that of the diagnostic 
use of lodme When this girl was first seen, Dr Lerman sus- 
pected the correct diagnosis on the basis of the feel of the gland 
alone Subsequent events showed that his reasoning was correct 
The diagnostic use of iodine is beautifully illustrated The 
two down swings of the basal metabohsm m response to lodme 
and the up swmg when its administration was stopped constitute 
pathognomomc evidence of Graves’ disease This girl was thyro- 
toxic with a metabohc rate barely above standard because her 
normal basal is somewhat below standard It is the speed and 
magmtude of the fall m rate when iodine is given, not its absolute 
level, that is important 
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In the diagnosis of doubtful cases, iTOtchful waiting may be 
mentioned also If Graves' disease is de\ eloping it wdl sooner 
or later declare itself beyond all possible misunderstanding 
However, the use of iodine is a prompter way of provmg the 
diagnosis than the method of watchful waiting This case illus- 
trates the wa^ in which the question, obscure at first — is thyro- 
toxicosis present? — finally was answered 

Let u* consider next the case of Mr F (Lab No 10 609) age sixty nine 
years who was admitted to the hospital on July 13 1932 with the presenting 
symptom of dysphagia He bad had a goiter chiefly nght wded for ten years 
This had remained stationary in sixe and produced no symptoms of any 
description until six months before entry when It began to grow rapidly 
Along with this gr owt h there appeared some dyspnea and palpitation on 
exertion He also experienced some anorexia increased nervousness and 
sweating and a tremor made its appearance. The most troublesome symp- 
tom however was dysphagia which began six weeks before entry and steadily 
Increased In seventy It became Impossible for him to swallow any solid food 
and for a month he had had nothing but liquids The act of dci^utitiou ac 
ttmlly caused pain. In spite of these symptoms be had continued to worL 
He had lost 10 to 15 pounds In the past year 

Examination showed him to be a generally healthy appearing man 
without eye signs but with goiter and slight tremor The whole thyroid was 
involved In a marked and fairly symmetnea! enlargement. It was of gen 
crally firm consistency and easily mapped out and numerous very hard 
nodules were scattered through Its substance. These varied in diameter 
from 1 to 5 cm There was no evidence that the gland extended beneath 
the sternum or that it was adherent to aurroundlng tissues No suggestion 
of hyper (other than tremor) or hypofunction was obtained by physical 
examination 

The basal metabolism on two successive days was +13 and +2 

The X rays which are reproduced m Figs 157 and 158 showed in the 
sntenor posterior view a definite substernal shadow which displaced the esoph 
agus to the right and in the lateral view a slight pressure defect on the postenor 
border of the trachea together with scattered areas of calafication within the 
shadow cast by the goiter Banum examination of the esophaguas showed 
some retention m the pynform smus. 

One can say at once that we are here deahng with nodular goiter produc 
hig pressure. Subtotal thyroidectomy is indicated on that score alone. 
Although m the history there were certain symptoms that might be due to 
thyrotooacoeis the absence of objective evidence (other than slight tremor) 
tuid the normal basal metabolism makes the existence of hyperfunction 
unhkely although as the preceding case taught us this last could be said with 
absolute finality only after the effect of Iodine bad been tested. 

From the fact that dysphagia w-as here the first pressure symptom to 
detelop and since It Is usually the last we concluded that the thyroid must 
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Fig 157 — Roentgenogram of the chest in the case of Mr F The esoph 
agus contains banum which could be made out easily in the original film but 
IS lost in the reduction The shadow of the esophagus has been carefully 
outlined in ink The lateral displacement thus becomes clearly evident 



Fig 158 — Lateral view of the neck in the case of Mr F The shadow 
of the posterior a\tension of the goiter is clearly visible behind the trachea 
\Tithin the shadow and also in front of the trachea several calcified regions 
can be distinguished 

have recently invaded the region behmd the trachea, and cautioned the 
surgeon to explore this region especially thoroughly 
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The chief point to be settled u-aa whether the goiter 1^*09 malignant The 
story of goiter of ten years without change in sue, then rapid gro^sth m the 
past SIX months, coupled with the finding of stony hard nodules in the 
gland, ue believed could hardly be explained on any basis but malignancy 
developing m preexisting nodular goiter 

At operation July 18, 1932, by Dr Richard H Miller it turned out to 
be a good sized goiter almost completely enarding the trachea anil pressing 
on the esophagus It ^^'a8 delivered without much dilTiculty and all removed 
With the exception of a little on each side posteriorly 

The microscopical examination of the tissue removed showed in most 
places the typical structure of colloid goiter The acini were large and dilated 
With inactive epithelium There was fairly extensive fibrosis A few areas 
of old hemorrhage with hemosiderin deposits were found In a few areas 
small collections of small cells without definite glandular structure were dis* 
cov'ered These suggested fairly active grow-th but no mitoses were seen 
No blood vessel Inv'asion was observed The pathologist did not believe 
that there was any evidence upon which a diagnosis of malignancy could 
be made. 

The operation gave immediate and complete relief to the dysphagia 
On October 19 1932 however when the patient wns seen for follow up this 
aymptom had begun to return No regrow'th could be found to explain it 

The case is of interest because of our inabihtj to confirm, the 
diagnosis of mahgnanc} anatomically The areas of active 
growth could have been purely benign adenomatous tissue The 
stony hardness can be accounted for by calcification How- 
ever, he 13 still a caranoma suspect and therefore is being kept 
under careful observation 

The case illustrates further the importance of * ra\ m stud> 
ing the effects of pressure ITatterang and displacement of 
the trachea is often seen m either the antenor postenor or 
lateral views and after barium, as here, displacement or nar 
rowmg of the esophagus For the demonstrabon of substernal 
extension we are also largely dependent on the x ray 

I should liLe to present to >*00 non the facts in the case of Mrs. Oh n 
patient seen SIX yesrs ago in consultation tilth Dr W J Mixter She was a 
physician s wife of fifty six who gave the story that until six weeks before the 
time we saw her (November 16 1926) she had been splendid!} well At 
that time she discovered for herself a slight fullness in the region of the upper 
right pole of the thjToid This steadily increased in size and extended toward 
the middle of the neck. It had been neither painful red nor tender at any 
time On October 17th she was started on iodine and this was continued for 
three weeks. It had no apparent beneficiol effect indeed a progressive!} 
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increasing difficulty in breathing made its appearance wth the beginning 
of the iodine therapy and also a loud, paroxysmal, unproductive cough Orth 
opnea began about October 20th and was very marked at the end of a fort 
night Slight hoarseness and dysphagia had been present since October 17th 
There were no symptoms of disturbed thyroid function Indeed, there 
were no constitutional symptoms at all 

She stated that m 1917 and again in 1924 physicians had suspected her 
of having a mild degree of hypothyroidism and had prescribed thyroid On 
each of these occasions she took the drug for a short time only and was able 
to detect no effect 

A year before the present illness began she v as agam given thyroid by a 
dermatologist for a dry scaly eruption of the face Under thvroid this dis- 
appeared but she had continued with \ grain a day ever since 

Examination showed a woman with marked respiratorv distress of the 
type characteristic of tracheal obstruction (stridor) Her voice was harsh 
and talking difficult 

The entire thyroid was moderately enlarged and stony hard It defi 
nitely extended beneath the sternum It was without thrill and bruit, very 
fixed but smooth The skin was not adherent It was nontender The 
trachea seemed pushed to the left 

The lungs showed scattered, dry rales throughout and slight dulness over 
the entire right back 

In other respects the physical examination seemed unimportant 
X-Ray examination showed the shadow of the tumor in the neck extending 
to the lower border of the clavicle It was not intrathoracic The trachea 
was pushed to the left The lung fields were clear and the heart shadow not 
remarkable Laryngoscopy showed no vocal cord palsy but there was a 
distinct inbulging of the left tracheal wall causing obstruction 

It seemed dear that this woman had a rapidly growing cancer of the 
thyroid and would soon be strangled Dr hlixter operated on Is o\ ember 
19, 1926, with the pnmary object of relieving pressure All that he could do 
was dissect out a portion of the neoplasm directly over the trachea All the 
tissues of the neck were edematous and firmly bound together However, 
the procedure in large measure rehev'ed the tracheal stenosis 

Histologic examination of the tissues remov^ed showed an extremely 
cellular tumor infiltrating and almost completely replacing the gland sub 
stance It was made up of rather large atypical cells with irregular nuclei 
and aadophyllic, occasionally vacuolated cytoplasm There was a definite 
peripheral cell membrane Mitoses were very numerous There was no 
doubt in the mind of the pathologist that the cells were epithelial in origin 
and the tumor one of v^ery high malignancy — caranoma simplex 

A course of postoperative -c-ray treatment was deaded upon and two 
thu-ds of an erythema dose was given in divided sittings between Isov ember 
23d and 30th At the completion of this series the mass had almost dis 
appeared and the symptoms were gone 

Seen on December 21st she appeared and claimed to feel well The mass 
had practically disappeared 

On January' 22, 1927, she was sent back to the hospital having within a 



DIAGNOSIS AND TREATitENT OF GOITER 


791 


fortnight had a return of her dyspnea m e\*en more 6c\crc form than before 
The gro^'th in the neck had returned A second course of x ray treatment 
was given in the same vray as before Upon completion of this on January 
26th a film of the chest showed a mass m the upper mediastinum about two 
thirds the sue of the heart extending both to the left and right of the mid 
line quite dense and with lobulated and sharply defined margins. It utis 
continuous MMth the shadow in the neck. 

This second course of x ray had but httle good elTect The goiter and 
dyspnea persisted On February 9th a third course rv'as begun this time 
directed lower over the upper sternal region instead of the neck area. No 
improvement was apparent A film on March 11th showed the mediastinal 
mass unchanged A fourth course of treatment therefore was gix'cn between 
March llth and I4th The swelling in the neck, however continued to grow 
and the dy’spnea to increase 

On April 6th Dr MLxter saw her at her home m the countiw The moss 
in the neck was greatly mterfenng with respiration There w'as considerable 
swelling above the left cla\ncle and a wide area of substemal dulness. 

On Apnl 8th she died No autopsy was obtained 

This case represents fulminating thyroid cancer in a woman 
without known previous goiter, the symptomatology of which is 
solely that of pressure. It illustrates the mefficacy of treatment 
and the hopelessness of prophylasis of this particular type of 
mahgnant goiter Forhmately this type is distmctlj less fre 
quent than those of less high degree of mahgnancj ansmg in 
preensUng goiter when radical cure or relativel> satisfactory 
amehoration is often possible 

The next case, that of Miss Z (Lab No 10 822) a school girl of seven 
teen alio re p re se nts the acute onset of symptoms blamable on the thyroid 
in a person without known previous goiter but of a very different nature. 

The symptoms which caused her to come to the hospital on September 
24 1932 came abruptly out of a dear sky three days before Dunng the eve 
niog she was at work m the school library when she suddenly had a pialn in 
the right side of her neck and a few moments later disco\’ered a swtllmg there. 
She went home and in an hour there was a mass as big as a hen s egg m the 
anterior right neck, painful and tender She went to bed and had several 
shaking chills. She began to cough and bad a feeling as though her wind were 
being shut off The following day the mass began to decrease in sue but 
remained tender It hurt to swtUIow 

On the day of entry she had a mouth temperature pf 102 F and a pulse 
of 115 The nght lobe of the thyroid was found swollen to a size of 3 to 4 
cm m diameter It waa smooth soft and very tender The left lobe was 
just palpable. It was not tender The whole neck felt hot. There was 
neither thrill nor bruit Extension of the neck was painful so was swallow 
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mg In other respects the physical examination was negative The white 
blood cell count was 20,400 The basal metabolic rate determined on Sep- 
tember 29th was —10 per cent 

Here then n e have local manifestations which are clearly those of acute 
local mflammation, pain, swelling, tenderness and heat, combined with the 
constitutional phenomena of acute mfection, chills, fever, and leukocytosis 
There is no evidence of disturbed thyroid function but there is a suggestion 
of pressure m the cough and sensation of suffocation 

It 18 a classic picture of acute inflammatory goiter, that is to say acute 
thyroiditis, unquestionably infectious but by a totally unknown organism and 
through a totally unknown portal of entry 

In the hospital she was treated simply with rest m bed, forced fluids, 
and ice to her neck In forty-eight hours she defervesced completely and the 
swelling and tenderness rapidly declined She was discharged on Sep- 
tember 29th 

She was seen again on October 8, 1932 She felt completely well The 
entire thyroid was just palpable and soft save for a discreet nodule about 2 
cm in diameter in the right lobe There was no tenderness anywhere The 
basal metabolic rate nms —7 

In view of these findings after recovery it is reasonable to suppose that 
the original inflammatory process had been confined chiefly or entirely to the 
nodule 

The prognosis here is excellent There is no important likelihood of 
recurrent chronic thyroiditis Of course later her nodular goiter may require 
removal but the single nodule in a gprl of seventeen, producing no symptoms, 
according to our view s does not in itself demand resection 


These 4 cases, I beheve, selected from a large amount of 
matenal will serve to illustrate the prmaples mvolved m answer- 
mg the questions — “what kmd of a goiter is it and what should 
be done about it^” Practically every prmciple of importance m 
diagnosis or treatment is raised by these cases, the smgle excep- 
tion being the recognition and treatment of thyroid hypofunction 
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Introduction — ^Ten years ago we recognized that diabetic 
coma was preventable and yet we do not prevent it It is 
surely high tim e for tins to be done In the better hospitals 
diabetic coma ceased to ongmate before the discovery of msuhn, 
but it remamed for Gottschalk* to demonstrate that it also can 
be abohshed m the home In the City of Stettm with its 270,000 
inhabitants Gottschalk found that there were 14 coma ad- 
imssions to the hospital in 1926 and 1927, but as a result of a 
703 
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diabetic campaign, the number was reduced to one m 1928 and 
none dunng 1929 and 1930 This was accomphshed by the 
systematic education of the diabetics m the hospital m the prac- 
tical treatment of their disease and of their family doctors If 
patients did not have a family doctor, an effort was made to put 
them in touch with one Literature, talks m medical soaeties 
and extension courses were provided A careful follow-up of all 
cases who had been m hospitals was undertaken with msistence 
that they keep m close contact with their own physiaan and 
through him all treatment was earned out This was stressed 
Provision was also made for social assistance through nursmg, 
supphes of food, and of msuhn Admissions for diabetic coma 
fell to zero If coma can be stopped m Stettm, why not stop it 
in other aties as well? 

At the moment we do not kno'w the yearly admissions for 
diabetic coma to all the Boston Hospitals, but at the New 
England Deaconess Hospital on our own service the admissions 
per month have trebled smee 1923 to 1925 Dunng this period 
it IS true the number of diabetics we have treated has mcreased 
and thus the opportunities for coma have been multiphed, but 
on the other hand the percentage of new cases to the cases which 
have onginated m our own chentele has remamed constant at 
1 to 2 

In Boston and its neighborhood accessible to the hospital 
there are probably between 3000 and 5000 diabetics, so that the 
problem is a larger one than m Stettm, but Gottschalk’s work 
m Stettm is a challenge When a patient develops diabetic 
coma, and much more if he dies of diabetic coma, someone is 
to blame 

Definition — In order to have a defimte standard, only those 
cases m which the plasma CO 2 combmmg power was 20 volumes 
per cent or below have been mcluded m these chmes * It is 
recogmzed that some patients are nearly unconsaous when the 

• In compiling data for the present senes of cases, the question arose as 
to whether onlv cases wath a CO; combining power of 15 volumes per cent or 
low er should be mcluded How e\ er this did not seem quite fair since in a 
consideration of the entire group of 221 cases, 5 out of a total of 29 fatal 
cases would be excluded 
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COi ^•alue IS aboAe 20 and other cases may be quite alert uhen 
the COj IS far below 20 volumes per cent The A’anabilit> of 
chnical snnptoms and signs is great Classification mto pre- 
coma and coma i\ithout stnet regard for chemical standards 
hardl\ seems helpful, since it allows so much vanabon in chnical 
judgment know that whene\er ketosis has progressed to 
the point of lowering the plasma CO combmmg power to 20 
TOlumes per cent, unless energetic treatment is giv'en, the danger 
of the de\elopment of fatal coma is great There is another 
chnical reason for choosing this particular value as the dividmg 
pomt Before the discoveiy of msubn, recoveries from coma 
when the plasma CO- combmmg power was above 20 volumes 
per cent were not uncommon, whereas recoveries when this 
value was below 20 volumes per cent were eitremelj rare Thus 
when we select cases m such a group for discussion we choose 
those in which except for msuhn the outlook is almost hopeless 

Clinical Material — ^To the 179 mstances of coma previously 
reported b\ us* m these dimes wc now add 42, making a total 
of 221 attacks of coma In 189 pabents for the enbre penod Maj , 
1923, to November, 1932 Six of the present group appeared m 
the earher senes 

In Table 1 the details of the chmeal records of the present 
senes of coma cases are given as a conbnuabon of those m pre- 
vious senes In Table 2 all senes of coma cases treated bj us 
are compared 

The aserage ages of the pabents treated for coma m our 
former groups of cases (see Table 2) were nearly idenbeal, 
s'aiymg between 31 6 and 29 1 jears, but the present 42 cases 
averaged onl) 26 1 j ears. There was no verj j oung or very 
old pabent in the present senes, the extremes being sue and 
fiftj -se\ en j ears Parenthehfallj we might add that our oldest 
pabent to recover from coma. Case No 6770, stiH does well 
Her coma came on at the age of sexentv three years when she 
had had diabetes three j cars At present she is se\ enty five and 
acbve Undoubtedlv the lower aserage age m the present senes 
of cases accounts in considerable measure for the mmimal 
mortabtr of 5 per cent 
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In contrast to the last senes the distnbution of cases accord 
mg to se.T m the present one was more nearh c\ on though females 
shll predommate Eighteen of these patients were males and 
23 were females 

Pnor to the third senes beginmng March, 1927, the duration 
of the diabetes at the onset of coma was between two and three 
years, but since that date it lias lengthened to three and tour 
jears 

Admissions for coma per month have trebled since 1923 to 
1925 Beginning -with 1 1 per month thca now have reached 
2 8 per month in the present senes This increase has been um 
formlj progressiae We bebeve this is accounted for b\ the 
gradual numcncal accession to our own chcntele m the decade, 
and also to the recognition b> the pubhc of the interest of the 
New England Deaconess Hospital m diabetes 

The blood sugar averaged 0 47 per cent on the tirst da\ , and 
IS thus almost identical wath previous senes, but on the second 
day It had fallen to 0 IS per cent m contrast to 0 20 or 0 21 per 
cent in the other groups, thus mdicatmg better treatment 

The plasma CCh averaged 12 volumes per cent upon admission 
in contrast to volumes of IS, 14, 13, and 11 per cent respectively 
m the other groups By the third day it had risen to 35 volumes 
per cent The aadosis has on the average been more severe as 
represented by the shghtly lower value for COj, but the mor~ 
tahty has fallen 

The average nonprotem mtrogen was 37 mg per 100 cc , 
thus makmg this component normal for the first time in the 
5 senes Very likely this too was a factor in our low mortahtj , 
and thus not to be explamed as a result of treatment It is 
PossibU related to the younger average age. 

The diacetic aad and percentage of sugar m the unne were 
as before 

Rather less ins ulin was required — 201 umts dunng the tirst 
twentj four hours of treatment. It is noteworthj that the m 
suhn given has vaned mversely with the level of the COj com 
bming power of the blood plasma m all 5 senes of cases V e 
admimstered msuhn not according to the volumes per cent of 
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carbon dioxide in the blood, rather, the dosage was based first 
of all upon the general condition of the patient and secondly 
upon the blood sugar and CO 2 Notwithstanding the fact that 
no attempt was made upon our part to scale the insuhn by the 
CO 2 , the two var}'' together irrespective of the age, size of the 
patient, and duration of the disease 

The mortahty of the present senes was the lowest yet, being 
only 5 per cent, m contrast to that m former groups which reached 
from 9 to 21 per cent respectively Agam we attnbute the favor- 
able mortahty to the lower age of the patients as much as to 
any one factor 

TABLE 3 

Variations in Severity of Coma 

PJaama COi comblnjnfr power below 
Total cases 10 volumes per cent 

Date. coma iSTo cases Percent, 

1923-1929 105 17 16 

1929-1931 74 34 46 

1931-1932 42 14 33 

In the present senes, 14 or one third of the cases, had on 
admission a CO 2 combming power of the blood plasma below 
10 volumes per cent Despite this high inadence of severe 
coma, a fatal outcome was seen in only one of these 14 cases, 
this patient. Case No 11,257, discussed later, entered with 
bronchopneumoma and had neglected treatment of his diabetes 
Exammation of Table 3 shows that the present senes contains 
fewer cases so far advanced as to have CO 2 values below 10 
volumes per cent than the senes m 1929 to 1931, but twice as 
many as were found m the penod from 1923 to 1929 The large 
number of children m the present senes may provide the axplana- 
tion, since they usually are treated earher owing to closer obser- 
vation by their parents Another factor of importance is the 
relativel}'^ smaller number of severe comphcations such as 
septicemia, carbxmcles, and acute pancreatitis 

Causes of Death — ^The mortahty of the entire senes of 221 
cases of coma is 13 1 per cent. To the 2/ fatal cases of coma 
reported in the previous senes two are to be added from the 
present group makmg a total of 29 m 221 coma admissions in 
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1S9 patients Both of these recent cases came to autopsy 
Case No 11,257 had bronchopneumonia, and Case No 6775 
had a coronarj infarction These 2 patients made chemical 
recoi enes from coma, but succumbed to the complication 

TABLE 4 

Causes of Deatu in 29 Fatai Cases of Coiia in the Hospitil 


Ciw Nomber 

Sep>8u and metastatic infection 8 

Uncomplicated coma 7 

Pneumonia 5 

Acute pancreatitia 3 

Cerebral hemorrhage 2 

Hyperthyroidism 1 

Coronary thrombosis 1 

Syphilis 1 

Toxemia from boms 1 


Septic mfeebons mcluding 2 cases with carbuncles, and 1 case 
each with appendiceal abscess, paranephne abscess, meningitis 
arising m the mastoid, erysipelas, gangrene of the leg, and pos 
^le septic abortion, form the largest smgle group The 3 
cases of acute panaeatitis proved at autopsy occurred m Case 
Nos 3267, 9987, and 10,115 In 2 cases cerebral hemorrhage 
was a compheatmg factor m causmg death One of these, Case 
No 4655, age surty six years, had had a hemiplegia some years 
pnor to the admission m diabetic coma After a day of head 
ache, dizrmess, and vomitmg at home, she collapsed two hours 
before bemg brought to the hospital Despite 1020 urats of 
msuhn and supportive treatment she faded to improve and 
died m less than twelve hours after admission We considered 
that she had had a second cerebral hemorrhage No autopsj 
was pcrfoimed 

Case No 5784 n'as admitted m coma brought on by fastmg 
and an abscessed tooth She made a satisfactorj recovery from 
wnna, but on the eighth day she became disonented Two 
days later she had tetanoid convulsions with carpopedal spasms 
The blood COi was found to be 80 volumes per cent and the blood 
sugar 0 18 per cent, the blood calaum was 9 6 and 9 2 mg per 
cent on two successive daj s She became comatose and two days 
vou i 6— 51 
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later began to have frequent generalized convulsions and died 
Autopsy revealed multiple small cerebral hemorrhages 

High mortahty rates have been reported by others when 
mfections and delays m the transfer of patients to the hospital 
occurred Thus Ashton^ reports 8 deaths m 22 cases whose 
average age was 34 7 years All deaths were m females There 
were no autopsies The causes of death were mfection in 4 
cases (mcludmg pulmonary tuberculosis in one), myocardial 
msufficiency m one, cerebral hemorrhage m one, and imcom- 
phcated coma m 2 cases The mortahty was high but these 
patients had been m coma a long time before bemg brought 
for treatment 

Dunlop^ reports a senes of 45 cases with mortahty of 60 
per cent, but many of these patients were monbund on ad- 
nussion to the hospital Bowen and Hekimian® report 10 deaths, 
of which only 3 were uncomphcated, m a series of 81 coma 
cases Bertram® reports 186 coma cases from Hamburg treated 
between 1925 and 1931 with a total of 62 deaths He dis- 
tmguished between “prakoma” and “vollkoma” (“voU erlo- 
schenes Sensonum”) Among 76 cases of “voUkoma” (the blood 
CO 2 was usually below 20 to 25 volumes per cent) there were 48 
deaths or 63 2 per cent 

Of the 160 patients who left the hospital after recovery from 
coma, 18 have smce died, two are untraced and 140 are known 
to be ahve on October 1, 1932 Ten of the 18 were males Pul- 
monary tuberculosis, endmg m 1 case in the mihary form, and 
m 3 accompamed by terminal coma, appears four times as a cause 
of death Uncomphcated coma occurred three tunes and once with 
an infection Gangrene and coronary disease each occurred in 
2 cases Case No 3129, age thirty-two years, at death after 
diabetes of 10 9 years’ duration had at autopsy both carcmoma 
of the pylorus and a bleedmg duodenal ulcer Caranoma of 
the colon, pneumoma, general septicemia, and pertussis each 
accounted for one death Case No 4535 died without clear 
proof of the cause She took msulm everj^ hour without a 
physiaan’s attendance and succumbed either to coma or hj^po- 
glycemia The average duration of diabetes to death in these 
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18 fatal cases was 6 5} ears indicating that coma, even with 
recoven , is assoaated with a prognosis for life shorter than the 
aternge diabetic. 

Etiology — 1 Age Incidcitcc — Of the total number of comas 
treated the hospital children represented 89 and of these there 
was but one death 'WTiat a contrast to the penod prior to the 
discoven of insulin when all diabetic children died of coma' 
But despite such a good record for mortaht} m the hospital, it 
is sad to relate that two thirds (44) of all our 66 children, who 
have died since the discovery of insuhn, have actually died of 
coma Of these 44 chddren 2 died in the hospital — the one 
mentioned above m this senes, and the other. Tommy D , 
Case No 1305, who died pnor to the senes in October, 1922, when 
insuhn was httle understood and insulhaently available From 
August 7, 1922, when we began insuhn, until October, 1932, 
there have been 621 diabetics whose disease began m childhood 
under our care, and therefore the total mortohty of these child 
hood cases has been 10 per cent and if none had died from coma 
would have been only 3 per cent for the ten year penod How 
man} tunes outside of the hospital coma developed and recovery 
took place n e do not know, but it docs seem as if the death rate 
outside of the hospital was appalhngly high Abolish coma, 
which all concede to be a preventable complication of diabetes, 
and It IS evident that deaths from diabetes at least m child- 
hood would practicall} cease. We have other evidence to sup 
port this Thus we have 100 hvmg children who already have 
had diabetes ten }ears, and 6 fatal cases who hved equally as 
long Subtract from these 6 fatal cases those due to coma and 
the 6 deaths are reduced to 3 

In the senes of 42 coma admissions now reported tor the first 
tune only one was an offender on two occasions dunng the senes 
Sa of this group, however, had been treated for coma at the 
Deaconess Hospital at least at one other tune in previous senes 
Dleven or 27 per cent were new patients 

2 Dietary hidiscrcltoiis — ^Breakmg diet is the rule, having 
occuned m 32 of the 42 individuals Nearly half of these were 
ehddren One pabent developed coma as a result of voluntary' 



So4 JOSLIN, HOOT, WHITE, MARBLE, HUNT 

weight reduction Her case presents interesting features be- 
cause the carbon dioxide combining power of the blood plasma 
was 12 volumes per cent, whereas the blood sugar was 0 13 per 
cent The unne contamed only 0 6 per cent sugar and a trace 
of diacetic aad Recovery was very rapid 

3 Infections — In 8 patients, 19 per cent of the present senes, 
coma was caused by an mfection and the 2 fatal cases fell into 
this group The mfections were quite severe Three patients 
had pulmonary tuberculosis, and m aU the diagnosis of tuber- 
culosis was made for the first time upon recovery from coma 
Two had carbuncles (one also tuberculosis) and one a severe 
laryngitis 

4 Duration of Diabetes — The un framed diabetic is most apt 
to get coma This appears proved by the fact that 49 or 22 per 
cent of all the senes of 221 cases developed coma m the first 
year of the disease, and 53 per cent occurred within the first 
three years For further discussion, see page 824 

5 Social Status — A study of the soaal status of this present 
senes treated in the hospital showed that only 4 were in good cir- 
cumstances finanaally Only 1 patient had a pnvate room and 
he paid neither for this nor for his medical care Twenty-five 
patients were m moderate circumstances and 12 were poor 
Lack of funds with which to purchase insuhn was said to be the 
cause of coma m two instances 

These sigmficant facts have led us to mvestigate the causes 
of death from coma for the last five years m juvemle patients 
In 1927 there w^ere 2 deaths, both patients of moderate means, 
m 1928, 4 deaths, 2 patients of moderate means, 2 poor, m 1929, 

2 deaths, 1 patient m good arcumstances, 1 poor, m 1930, 1 
death m a patient of moderate circumstances It is very stnkmg 
that in 1931 there were 5 deaths, all m patients who were state, 
aty or town charges 

The cost of treatment for coma is great to the patient, to 
the hospital and to the physiaan The total hospital charge 
for the 41 coma admissions at the Deaconess (excludmg one 
Case No 9717 because he w^as treated at the Palmer Memonal 
Branch) was $2500 59 of which the patients have paid $2066 79 
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Since these patients were all treated in the wards and thus at 
hdow per diem costs the hospital has lost nearly SlOOO canng 
for them The aterage hospital cost to the coma patient was 
S60 99 for his 10 7 daj s’ sta> Mans , of course, were unable to 
pay anything for medical care 

Yet the above summarj does not begin to represent the actual 
picture A study made by Miss Hunt in charge of the chemical 
laborator) has recently demonstrated that for each coma case 
the amount of laboratory work averages the equivalent of 
$27 even at the low rates prevaihng at the Deaconess Hospital 
Although this IS a reduction of 13 per cent as compared with a 
senes m 1930, m fairness it must be said that an unusual number 
of analyses are done because of our mterest m the subject The 
coma patients do not pay this, because a ward patient is charged 
hut $5 for laboratorv expenses for two weeks Miss Hunt’s 
computations were baaed on the schedule of pnees for work done 
for nonhospital patients for which the rates are as follows 
blood sugar, nonprotein nitrogen, and COi each $1 , cholesterol 
$3, complete analysis of urme $1 , partial analysis $0 05 to SO 30 

TABLE 5 

Diabetic Coua According to Season — 221 Instances 1923-1932 


MoiiUl 

Number 

UoDtlu 

Number 

January 

21 

July 

8 

February 

13 

August 

30 

March 

19 

September 

21 

April 

16 

October 

29 

May 

12 

November 

13 

June 

18 

December 

21 


6 Season — The madence of coma bj months is shown m 
Table S If individual months be selected, August and October 
are preenunent It is difficult to account for the relative absence 
of coma m July because diets can be broken then as easily as m 
August In October there is the fall crop of acute upper respira 
torj mfections, but why is the madence low m November^’ 
If three-month penods be exammed, it appears that 86 cases 
occurred m August, September, and October, whereas the next 
largest group, 55, was found in the months December to 
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February inclusive Children formed so large a part of this 
senes, m fact, 100 out of 221, that their return to school m 
September and exposure to mfections may be of importance 
No explanation seems entirely satisfactory 

Clinical Features — 1 Mental State — Total unconsciousness 
characterized one sixth of the patients on admission to the hos- 
pital, another one sixth were nearly unconsaous but could be 
roused The remamder of the group were consaous although 
usually drowsy with an anxious expression This can hardly 
account for the low mortahty m the present senes because the 
average COj value (11 volumes per cent) was nearly at the 
lowest for all 5 series Consaousness is not always an indica- 
tion of a favorable prognosis, because the 2 fatal cases were 
consaous on admission to the hospital They recovered chem- 
ically from aadosis but died from comphcations 

2 Respiration — The Kussmaul type of respiration is usually 
but not mvanably present m diabetic coma In the early stages 
it IS normally present, but as weakness of the patient develops, 
the respiratory excursions grow less Even when the CO 2 is 
markedly low, it may be absent ’’ Wishski® attnbutes this to 
asthema and arculatory failure caused m his opmion by lack of 
alkahs m the blood and tissues, particularly in the muscles 
For this particular group of patients he beheves alkahes to be 
mdicated 

3 Circulation — Coma m elderly diabetics necessarily must 
prove senous, because artenosclerosis is so promment These 
patients cannot readdy withstand shocks such as acidosis or 
the hypoglycemia which occasionally occurs following recover}’- 
Violent shifts of the percentages of sugar m the blood must be 
disturbmg particularly to the heart whose action depends so 
much upon glucose In an analysis of autopsies upon 100 dia- 
betics Nathanson® found coronar}’- sclerosis m 41 per cent and 
in 53 7 per cent of those above the age of fifty years, while m a 
larger senes of nondiabetics the madence was onl} 8 per cent 
Therefore watch the heart and spare it m diabetic coma' 

Circulatory collapse occurred m 5 patients m the present 
senes mcludmg the 2 fatal cases The most stnkmg instance 
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was m Case No 11,138, whose blood pressure could be deter- 
mined neither bi auscultation nor ba palpation until eight 
hours after admission, but she made an uneventful recover} 
The s}'Stohc blood pressure of Case No 11,006 was 45 mm Hg 
on admission and eight hours after active treatment rose to 
80 mm Hg Collapse occurred also in 10,970 These 3 patients 
recovered The 2 fatal eases. Case Nos 6775 and 11,257, both 
suffered arculatory failure This was to be expected in the 
former because he had coronal} heart disease and m the latter 
because he had pneumoma 

4 Renal Impatnnenl — ^The present senes of 42 cases was 
notable m the lack of patients with significant kidney disease 
In only 3 cases was the blood nonprotem mtrogen appreaably 
elevated On the day of admission Case No 10,893 had a non- 
protem nitrogen of 50 mg per cent which rose on the second 
day to 67, and on the third day to 86 mg per cent This slow]} 
fell to 54 mg per cent seven days later, and was not entirely 
normal until two weeks after adimssion Examination of the 
urrne seven months later showed no albumin and a normal sedi- 
ment- Case No 11,257 was practically anunc at the tune of 
admission and died a few hours later, the blood nonprotem 
nitrogen was 61 mg per cent On the third day in the hospital. 
Case No 5267 had a nonprotem nitrogen of 64 mg per cent 
Four days later this had fallen to 49 and eight days later to 26 
mg per cent Case No 11,006 had on admission a nonprotem 
mtrogen of 54 mg per cent Case Nos 8435 and 11,081 had 
values shghtly above normal In Case No 8435 mtrogen reten- 
bon with possible renal block caused some confusion in treat- 
ment On the second day the dosage of insulm was based on 
unne tests Green Benedict tests occurred when the blood sugar 
was over 0 30 per cent and the patient lapsed mto coma agam 
because the insulm dosage was decreased too rapidlv 

If uremia develops m the course of diabetic coma, it is usually 
associated with anuna and the prognosis is most grave Recently 
Fullerton, Legall, and Davidson'” reported 4 deaths among 6 
cases of diabetic coma m which the blood urea was over 100 mg 
per cent and only 1 death among 13 cases m which the urea was 
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below this level Hypertonic glucose solution (25 per cent) was 
given in such cases and these authors report recovery in 1 patient 
who had been voiding only about 2 ounces unne daily for four 
days and in whose blood the urea had risen to 230 mg per cent 
5 Blood Sugar — A high blood sugar is not necessarily very 
prejudiaal to recovery from coma, but the usual assoaation of 
mtrogen retention and a high plasma cholesterol mdicate the 
gravity of the condition In these dimes we have reported 23 
recoveries and 7 fatahties when the blood sugar was or exceeded 
700 mg per 100 cc Case No 4099, age twenty-one years, with 
the highest blood sugar durmg coma of aU our patients, namely 
1 62 per cent or 1620 mg per 100 cc , recovered m 1927 and is 
still ahve Case No 3353, age fifteen years with a blood sugar 
of 1 10 per cent, and Case No 6770, age seventy-two years, with 
a blood sugar of 1 per cent recovered Two patients, Case 
Nos 6983 with a blood sugar of 1 04 per cent and 7021 with 
blood sugar of 1 08 per cent, died Hames and Davis“ add 3 
cases with blood sugar exceedmg 1000 mg m diabetic coma who 
have recovered Their ages were respectively thirty, forty-six, 
and fifty-eight years In their cases msuhn was employed 
mtravenously, as well as subcutaneously, aJhahs and salt solu- 
tion were given subcutaneously, by rectum or with the stomach 
tube Our Case No 4099 received no alkahs and no intravenous 
msuhn at the hospital but had been given alkah before admission 

The lowest blood sugar (0 13 per cent) in the present series 
occurred m Case No 5776 Her coma was unusual, apparently 
bemg due to omission of carbohydrate food or an attempt to 
lose weight 

The anorexia and vomitmg which precede unconsaousness 
for several days are almost equivalent to fasting In animals 
prolonged fastmg seems to affect the power of glucose oxidation 
Possibly a similar effect is brought about by the lack of food 
in coma Dann and Chambers*- found almost complete sup- 
pression of the abihty to oxidize ingested glucose m the presence 
of hyperglycemia and gtycosuna which occurred m dogs fasted 
for a period of three weeks In 1 case the nonprotem R Q 
before sugar adrmmstration was 0/1 per cent and after glucose 
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ingestion was onlj 0 72 On the other hand, determinations of 
glj cogen, glucose, and lactic acid on portions of the liver and 
muscles before and after ingestion of glucose indicated that no 
serious derangement m the process of glycogen formation was 
produced b} the fast 

6 PJama COt — See 'TDefimtion of Coma,” p 794 also 

p 816 

7 Cholcsierol — ^Detenmnabons of plasma cholesterol were 
made on 14 pabents of this group In 3 cases the blood choles 
terol values durmg coma were well wathm normal range, 124 
to 184 mg per 100 cc In the remaining 1 1 cases high choles- 
terol values, 232 to 397 mg per 100 cc. were found and m gen 
eral these tended to decrease as the condibon of the pabent 
improved 

These findings are comparable to the larger group reported 
last j ear ’ One expects high blood cholesterol values to be pres- 
ent when the fat metabohsm of the body does not proceed with 
regulanty and completeness However, one does not find that 
this happens mvanably In appioxunatelj 20 per cent of the 
cases the blood cholesterol value has never c.xceeded normal 

8 Lena Plasma Cholesterol and Hi poglycemia — Bertram’ 
suggests that m cases with low plasma cholesterol values, hypo- 
glycemia IS easily produced In this cormeebon it must be 
remembered, however, that the cholesterol of the plasma as well 
as the blood sugar are affected by a vanet>' of influences opera- 
ble not only m diabetes but in other condibons In general an 
increase m the plasma cholesterol m diabetes is mdicabve of a 
rclabvd} more severe disturbance of metabohsm Hence the 
findmg of a normal or low plasma cholesterol m cases of diabebc 
coma would suggest that the coma was either essentially mild 
or of diort durabon or both In 3 cases of the present senes and 
2 cases of the neat prccedmg senes the cholesterol values were 
Within normal range and m one instance. Case No 9233, barely 
abov e the upper limit In Table 6 these 4 cases are shown to 
have been very mild cases of coma Not only were they con- 
scious m spite of the presence of Kussmaul breathmg, but the 
ejeballs were not soft and treatment produced rapid improve- 
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ment The plasma CO 2 was not below 10 volumes per cent 
The mildn ess of the coma may be judged by the amount of 
msuhn used and the short penod of tune required to brmg about 
hypoglycemia or a normal blood sugar In 2 cases hypoglycemia 
occurred m only five hours Furthermore, the average amount 
of msuhn was but 134 umts or hardly more than half the average 
msuhn dose for our whole group of coma cases See discussion 
under Prognosis 

TABLE 6 


The Association of^v Low P*lasma Cholesterol During Diabetic 
Coma with Hypoglycemia During Recovery 



CUnical 

seventy 


Upon admission. 


Number 

Blood 
sugar Gm 
per cent 

Case No 

Plasma 

COi vols 

per cent 

Blood 
sugar Gm 
per cent 

Cholesterol 
mg per 
cent 

Insulin 

units 

of hours 
of treat- 
ment, 

j 

i 

8405 

CODSCIOUS 

MiJd 

12 

0 28 

124 


5 


7311 

Consaotu, 

Mfld 

Id 

0 45 

161 

155 

24 

108 


8854 

Consaotis 

^^ild 

12 


184 


5 


9232 

Consdoas 

Mfld 

19 


232 

80 

12 



If a close correlation between low cholesterol values and the 
development of msuhn reactions exists, one should find it m the 
children with hypoglycemia It is true that Case No 5330, 
boy, age fourteen years, durmg an extraordmanly severe msuhn 
reaction had a cholesterol value of 129 mg Actuallj'- however 
m 331 analyses Pnscdla White*® showed almost no correlation 
Thus m 14 children with blood sugar less than 0 06 per cent the 
mean value of the plasma cholesterol was 227 mg In 92 chil- 
dren whose blood sugar values ranged from 0 20 to 0 30 per cent, 
the mean cholesterol value was 195 mg per 100 cc 

The first explanation, therefore, of the assoaation of hypo- 
glycemia -with low plasma cholesterol durmg recovery from 
diabetic coma is that one is usually deahng m such cases vnth 
espeaally mild coma However, a low plasma cholesterol value 
must not be accepted as mdicatmg solely a mild tjqie of coma, 
because it may be a clue to comph cations of great importance 
as follows 
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(fl) Pulmonary tuberculosis in an advanced stage may pro 
duce cxtremclj Ion cholesterol values Case No 2448 had a 
plasma cholesterol of 150 mg , a blood sugar of 0 51 per cent, 
and COi of 34 at 4 45 p it He received 40 umts of insuhn 
dunng the mght and at 7 a u the next morning the blood sugar 
was 0 07 per cent and the plasma cholesterol 90 mg Pulmonary 
tuberculosis was extensive after diabetes of six j ears’ duration 

(i) U-^pcrlliyoidtsm max be masked especinllj dunng dia 
betic coma and yet be accompamed bj low plasma cholesterol 
values. Case No 11,203 with auncular fibnllation and hyper- 
thyroidism had a plasma cholesterol of 171 mg before his 
operation 

(c) Pcrntctotis ananta m an advanced stage characteris- 
tically produces a low plasma cholesterol Case No 9859 
entered the Deaconess Hospital on January 6, 1932, with dia- 
betes and permaous anerma His red blood count was 900,000 
He was almost moribund The plasma cholesterol was 112 mg 
and the blood sugar was 0 19 per cent Without msuhn, but 
with mtensive treatment by means of hver extract, he made an 
excellent recovery and at discharge the plasma cholesterol was 
169 mg per 100 cc, 

(if) Severe inamhon may bnng about a low plasma choles 
terol and also a low blood sugar In such patients erven without 
msuhn, hypoglycemia may occur spontaneously espeaaU> if the 
diet is suddenly reduced Under these arcumstances it is not 
necessarily due to or even accompanied by a low plasma choles- 
terol Case No 2716, a weak and emaaated woman of sixtj- 
four years, had on July 18, 1922, a blood sugar of 0 33 per cent. 
The plasma was creamy and the blood fat was 3 4 per cent. 
Two dajs later the urme s till contamed a large amount of 
sugar The followmg mormng a specimen of urme was found 
sugar free, the blood sugar was 0 03 per cent, the blood fat 1 9 
per cent and the plasma creamy! Weakness was extreme, the 
pulse was of small volume, and death was expected However, 
carbohydrate was given every hour and about twelve hours later 
sugar reappeared m the urme and she made a good recovery 
(<) Tlepahc insufficiency ma> cause one tjpe of hvpogly- 
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cenuc aadosis This is noted by Maranon^^ who refers to the 
experiments of Radvin^® m demonstrating the failure of glyco- 
genosis and of normal glucose utilization m jaundice and certain 
types of degeneration of the hver parenchyma Maranon 
states that m certain cases of hepatitis he demonstrated that the 
mjection of msuhn produced an increase of aadosis while re- 
ducing the sugar of the blood 

9 Glycostirta and. Ketonurta — Glycosuria in coma does not 
reach extremes which one sees m the new untreated case Only 
23 per cent of the present senes of 42 cases had glycosuna over 
5 per cent 

TABLE 7 

Glicosueia in Coma — 113 Cases 


Gljxosuna 

Number ol 

percent. 

cases 

0,1-0 9 

4 

10-19 

11 

2 0-2 9 

16 

3 0-3 9 

28 

40-49 

30 

5 0-5 9 

14 

6 0-6 9 

9 

7 0-7 9 

1 


Absence of diacetic aad occasionally occurs m coma, espe 
aaUy when faihng renal function results m a retention of ketone 
bodies in the blood stream Among the 179 cases previously 
reported are 5 patients who did not have ketonuna at the tune 
of entrance One had been given 310 umts of msuhn pnor to 
admission, one was unexplamed, 2 were monbimd (one with 
septicemia, and one with acute pancreatitis) and the fifth had a 
paranephric abscess Eichardson’s*® patient was comatose with- 
out diacetic aad m the urme The plasma CO2 combining power 
was 7 volumes per cent and the eyeballs were soft The urea 
mtrogen of the blood was 35 mg per 100 cc In this case it was 
felt that possibly all the ketone bodies were m the form of 
/8-ox3'butync aad rather than as acetone or diacetic acid 
Lemann^^ has descnbed cases presenting glycosuna without 
ketonuna m assoaation TVith cerebral hemorrhage without pre- 
cedmg history of diabetes 
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In a review of present-daj ideas regarding aadosis in dia- 
betes, RudesiU'* stresses the mineral metabohsm Loss of chlo- 
ride through ^OIIUtmg and through eicrcbon in the unne as 
ammonium chlonde are important factors in dehj dration Peters 
and Van Shke” state that in acidosis the loss of chlonde from 
the tissues is far greater in amount than the loss of chlonde from 
the blood serum 

Lichtwitz” also states that ketonuna of higher degree de- 
velops through an impoverishment of the body mth respect 
to alkali because the ketone bodies are eliminated for the most 
part as salts through the kidneis This loss of base is lessened 
b> the fact that the kidneys excrete a unne of highest possible 
aaditj and also the kidneys form ammonia from urea H+ 
and NH(+ therefore act as kations for the anions of the ketone 
bodies Ketonuna is not of the same significance as aadosis 
It may occur m alkahne states such as over treatment with 
insulm The presence of aadosis may be measured by the excre- 
tion of ammoma in the unne, but more sabsfactonlv b> the COi 
combimng power of the plasma 

10 Cases utlli Compltcaltons — Pregnanes — The hazards of 
coma dunng pregnancy m the young diabetic are illustrated m 
Case No 2776 whose coma was preapitated ather by the death 
of the fetus or by the onset of labor This patient was nmeteen 
years of age and had had diabetes 52 per cent of her hfe Her 
diabetes had never been under control In the surth month of 
pregnancy she developed pyehhs and aadosis, because of which 
she entered the hospital FoUowmg this she became a very co- 
operative pabent. She returned to the hospital for penodic 
oxammations and entered for dehvery on September 30th Her 
diet was carbohydrate, 160 Gm , protem, 65 Gm , fat, 90 Gm , 
IV eight 138 pounds She had shght edema, otherwise her phys- 
ical eiammabon was negabve Her diet was relatrvelv rather 
low, but was kept at this level with the hope of controUmg the 
aiae of the baby She remamed sugar free unbl the third daj 
before dehvery when her sugar reappeared and gradually in- 
oreased The unne also had a trace of diacetic aad and subse 
quently her insulm dosage was increased She stated that she 
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felt fetal motion During the night of October 13th labor 
started and she was transferred to another hospital for delivery 
At this tune she was exated, flushed, and shghtly hyperpneic 
Membranes were ruptured at 9 A M She was given sodium 
amytal anesthesia At 1 pm she was barely responsive, and 
had deep Kussmaul breathmg The carbon dioxide combimng 
power of the blood was 6 volumes per cent and the sugar 0 33 
per cent Dunng the next twenty-four hours she was given 
510 imits of insuhn, gastric lavage was done three times, and 
she received 750 cc of 10 per cent glucose mtravenously Dur- 
mg the course of treatment she would make temporary improve- 
ment and then as labor became more active she would slip back 
mto coma both climcally and chenucally At 10 30 P m she 
was dehvered of a macerated fetus weighing 9 pounds At au- 
topsy it was beheved that the fetus had been dead at least 
forty-eight hours Was her coma preapitated by the loss of 
msulm which resulted from fetal death (^'), by the changes m 
metabohsm which occurred m labor or because of the sudden 
loss of 7 pounds of weight m five days? After delivery she made 
rapid improvement 

Although aadosis may cause death of fetus m utero this is 
not an invanable rule Case No 7565 was treated for coma m 
the SLxth month of pregnancy and delivered by cesarean section 
at eight and a hah months of a healthy baby Case No 3040 
also had mild aadosis dunng pregnancy, and was delivered of 
a baby who is healthy now, but who did develop unexplained 
edema after birth Case No 6406 was dehvered of a macerated 
fetus twenty-three days after she no longer felt fetal motion 
At no time after death of the fetus did her sugar increase or did 
she have signs of impendmg aadosis 

These expenences lead us to conclude that m the future ve 
will advise dehvery by cesarean section m any pmmpara ivith 
diabetes unless of obviously mild seventy 

Afpendtcilts — ^Acute appendiatis and severe aadosis de- 
veloping later mto coma occurred m Case No 7311, illustratmg 
again the importance of differential diagnosis of coma and an 
acute surgical abdomen 
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Case No 7580 Ind onset of coma following tonsillectomy and 
omission of insulin 

Case Nos 8435, 5932, and 11,006 had pulmonaty tuber- 
culosis In none of these was the diagnosis of tuberculosis 
made pnor to coma These patients made slow rccoverv and 
one shpped back into coma twentj four hours after recovery 
from the first coma 

Differential Diagnosis —We regret that space forbids de- 
tailed discussion of this most important subject In nearlj all 
our publications certam aspects of tins problem have been 
reviewed In earlier clinics^ in this senes as well as in the most 
recent monograph from our group** unconsciousness due to 
ins ulin hyix)gl}ccnua uremia, memngitis, etc have been re- 
peatedlj mentioned In 1931, 2 deaths occurred in our children 
outside of the hospital and not under our immediate care which 
may be directlj attnbuted to hj-poglycemia wrongh treated as 
if it were diabetic coma This has emphasized to us the impor- 
tance of stressing simple measures for the differential diagnosis 
of these two conditions 

In distinguishing between hypogl}cem3a and coma, Sehe- 
stedt * brings up again the question of the plantar reflex He 
states that m insulm shock, particularly in cases of actual un 
consaousness, the Babmski sign is frequently positive on one or 
both sides He has never found it positive in diabetic coma nor 
seen a statement to that effect We have not observed it m 
either condition, perhaps because our attention has not been 
suffiaently directed toward it 

Prognosis — One hundred and four or 47 per cent of the 221 
coma cases were under the age of twenty years, but onlj 3 or 10 
per cent of the 29 coma deaths were in patients in the first two 
decades In fact, there were no deaths under ten years of age 
mid in the second decade the mortahty was onI\ 3 per cent in 
contrast to 13 1 per cent mortahty for the entire senes In the 
fifth decade the mortaht) rose to 23 per cent, m the sixth to 
30 per cent, and m the se\ enth, to 27 per cent. There were but 
3 cases in the eighth decade with but one death 

One is tempted to ask if earlj detection and better blood \ es 



8i6 


JOSLIN, ROOT, 'ViTBITE, MARBLE, HUNT 


sels are the only reasons for the immunity of children to death 
by coma when they receive treatment, since we must not forget 
that after all more children die of coma than of any other com- 
phcation, m fact even smce the discovery of insuhn fully two 
thirds of the deaths m children are due to it Allowing that the 
coma was detected earher m children, was it of less seventy? 
The facts are as follows 

TABLE 8 

Mortality of Diabetic Cosia Related to Age and Severity as Meas- 
ured BY THE COj 


Age at coma 

Total 

A\erage COi 

Per cent 

by decades 

cases 

vols per cent 

fatal cases 

First* 

10 

12 

0 

Second 

94 

13 

3 

Third 

26 

13 

8 

Fourth 

23 

13 

9 

Fifth 

26 

11 

23 

Sixth 

27 

12 

30 

Seventh 

11 

14 

27 

Eighth 

3 

5 

33t 


* One case not included because COj not done 
t One patient died of pneumonia 


Table 8 indicates that the seventy of coma as measured by 
the CO 2 was practically the same m each decade except the 
eighth 

It is self-evident that the longer a patient is unconsaous 
before the institution of treatment, the worse the prognosis 
It IS seldom that patients m this community are really uncon- 
saous more than three to five hours before admission to a hos- 
pital Case No 10,970 had been unconsaous eleven hours 
before admission, but made a good recovery Case No 3240 
was said to have been unconsaous for a day and a half pnor to 
admission, yet she responded feebly to questions three hours 
later AVlule in coma she was brought by automobile 100 
miles to the hospital Her death within four hours of admission 
in 1923 we felt due more to exhaustion from the long delay in 
treatment and to a dilated stomach Umber feels that after 
eight hours, the prognosis is bad Bertram^^ expresses about the 
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same view, although he has seen rccovenes after ten to twelve 
hours of unconsaousness 

Prognostic signs are manj and none are mfalhble All 
recognize the relativelj serious import of a low blood pressure 
or more particularly a blood pressure that falls steadily despite 
treatment Likewise cardiac irregulanties, myocardial and renal 
disease, “renal block” and a very high or rising blood nonprotein 
nitrogen indicate a poorer, though bj no means hopeless, out 
look Bertram regards blood sugar values of 0 7 to 0 8 per 
cent or more and COj values of less than 10 volumes per cent 
as bad prognostic signs although not uniformly so In our 
total senes we have had recovenes with blood sugar values as 
high as 1 6 per cent and with COi values ns low as 2 volumes per 
cent Bertram regards a value of over 70 mg per cent for total 
acetone m blood as unfavorable, marked loweimg of the freezmg 
point of the hlood serum is likewise a bad sign He finds a 
lymphopenia m some cases (in one instance not one lympho 
evte m 200 white corpuscles) and m these the outlook is doubtful 
He states that patients with an mitiol low or normal serum 
cholesterol tend easily to hypoglycemic shock For discussion 
of this pomt, see page 809 

In general, plasma COi values below 10 are so frequently 
assoaated with severe comphcations, especially m the aged, 
that they connote a senous prognosis Yet Case No 3750, 
age thirty four years, reported m a previous senes walked mto 
the hospital when the COj combimng power of her blood was 
2 volumes per cent 

The future course of the disease was httle affected by the 
coma so far as the tolerance for carbohydrate, requirement for 
msulm, the blood sugar and glycosuna are concerned These 
patients took on the average 7 units of insuhn more after the 
attack of coma than before Among our old patients the aver 
age blood sugar was 0 18 per cent before coma and 0 16 per cent 
on the latest visit after coma. The average degree of glycosuna 
ims the same, 1,5 per cent, and the average number of grams of 
carbohydrate m the diets was essentially the same before and 
after coma 

vou 16— 5j 
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Repeated Offenders — In the entire group of 221 instances of 
coma, 58 -were due to 25 patients who had coma two tunes or 
more under our observation m the hospital (Here one should 
repeat that by “coma” is meant aadosis so marked that the 
plasma CO 2 is 20 volumes per cent or lower) Case No 3877 
had coma 6 times, Case No 6287, 4 times, Case Nos 4232 and 
3682, 3 times, and 21 other cases, 2 times each Of these 25 
patients 22 are still hvmg Vanous comphcations arose in this 
senes of 25 patients The outstandmg comphcation has been 
pulmonary tuberculosis Case Nos 4232 and 6287 have de- 
veloped active pulmonary tuberculosis, while Case Nos 7251 
and 6649 show changes m the roentgenogram considered so sug- 
gestive of early pulmonary tuberculosis by Dr L B Mornson 
as to be classified as “suspiaous ” The development of this 
disease would appear more stnkmg if certam cases were included 
m whom the later attacks of aadosis were recogmzed before the 
plasma CO 2 fell to our cntical level of 20 volumes per cent 
Thus Case Nos 2687 and 2448 are not mcluded for this reason, 
yet both died of pulmonary tuberculosis Hirsch-Kauffmann- 
also ates a sixteen-year-old child •with onset of diabetes in 1925 
who had coma twice She took 120 umts of msulm in three 
doses In May, 1928, she developed an apparently mfluenzal 
mfection and x-ray showed an active tuberculosis of nght upper 
lung, again lUustratmg the danger of tuberculosis m children 
who have had coma 

Not only aadosis but the long duration of diabetes in this 
group brmgs other comphcations Sclerosis of retmal artenes 
was noted m 5 cases with duration of ten years in 2 and of 9, 
8, and five years in the other 3 Vascular changes in kidneys or 
l4s occurred m 3 and septic mfecUons in 5 Case No 3129, 
age thirty-one years at death, is notable because carcinoma of 
the p 3 donc portion of the stomach m addition to a duodenal 
ulcer was found at autopsy 

The pathogenesis and prognosis of coma are e\liaustively 
reviewed by Bertram^^ with a careful analysis of 60 cases from 
the first medical service of the Barmbeck General Hospital, 
Hamburg His bibhography mcludes 218 references to authors 
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He gives a valuable summarj of 1007 cases of coma reported 
b) 25 authors smee the use of msuhn and shows the average 
mortahtj to be 29 1 per cent He follows Schmidt and divides 
coma cases into the hypertomc and asthenic types The hyper 
tonic or sthenic group are older, usually have high blood pres- 
sure, have a tendency to develop gangrene or arthritis The 
asthenic tj^pe are usuallj under thirty j ears of age with normal 
or low blood pressure and develop hetonuna easily This 
division seems arbitrary A more natural classification is by age 

Treatment. — We have seen no reason to change our methods 
matenally since our chnic of a year ago Again we urge the 
importance of early recogmbon of the condition and prompt 
institution of treatment 

A pabent in coma is usually a patient m shock His extrem 
ibes are cold, his body tempieraturc and the blood pressure are 
often low the pulse weak and rapid, the muscles lack tone, and 
the reflexes may be absent These are the facts to bear in nund 
and they pomt the way for treatment For these reasons when 
the telephone warns that a coma pabent is on the wray to the 
hospital, blankets, heaters, insulin, salt solution, stomach and 
rectal tubes are assembled and provision made for immediate 
presence of sufiiaent nurses, the doctor and laboratory tech- 
niaan One mdividual could attend to all these features of 
treatment, but preaous tune is saved by drafbng the services 
of many workers Time counts as everyone agrees Why not 
save It tor the pabent? Night is day just as it is m obstetrics 

The treatment other than the supplymg of warmth, may be 
summarized as follows 

1 Ittsvltn — ^We reaffirm the advantage of frequent divided 
doses of msuhn m preference to one large uubal dose as advised 
by Mtiller On admission 20 to 50 umts are given upon the 
clmical evidence and tests of urme before the result of the 
blood tests is known The mibal dose, whatever that may be, is 
usually repeated half an hour later and so on until clmical and 
chemical evidence show improvement The chief concern 13 to 
give suffiaent msuhn, as emphasized by Freise and Jahr ° 
Usually rve feel that an unconscious case rcqmres 200 units m 
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the first two hours Then urine tests for sugar are ordered every 
one or two hours and msuhn prescribed varying with the degree 
of reduction of Benedict’s solution, as 15 units for a red test, 
10 for a yellow, or 5 for a green reaction If necessary the unne 
IS obtained by catheterization, with care for the protection of the 
bladder We employ micro tests of capfilary blood for sugar 
whenever possible so as to conserve the veins 

2 Fluids — ^The coma patient is always dehydrated He 
must have hqmd It is seldom that one can postpone the ad- 
mmistration of 1000 to 1500 cc of normal salt solution sub- 
cutaneously (by gravity) beyond the first hour and occasionally, 
in addition, 500 to 750 cc admimstered mtravenously are 
reqmred All solutions must be given slowly, must be shghtly 
above body temperature, and one should not forget that the 
child’s needs for flmds, due to his size, are barely half that of an 
adult twice the size FoUowmg the cleansmg enema rectal flmds 
may be given, but absorption is imcertam With freedom from 
vomitmg, flmds by mouth are allowable, but despite the wishes 
of the patient, these should be restricted to from 60 to 100 cc 
an hour Otherwise the stomach may become dilated, vormting 
result, and death occur even if other therapy has been adequate 

3 Gastnc lavage is of great value and it is rarely omitted 
Time and time agam we have obtamed large quantities of fluid, 
food remams and old blood by careful lavage of the stomach 
Dilatation of the stomach and vormtmg are thereby relieved 
and within a short tune flmds by mouth can be resumed cau- 
tiously Without gastnc lavage not only does the dilated 
stomach cause pam and abdommal distress, but the heart action 
IS embarrassed, and vomitmg becomes a senous feature 

4 A cleansmg enema is routinely given 

5 Circulatory stimulants appear mdicated particularly m 
adults, but the action of no drug is sufliaently specific as to be 
considered satisfactory We have never used camphor and 
recently have employed less caffeme Ephedrme has been given 
either subcutaneously m doses of 0 5 to 1 cc (25—50 mg ) or 
intravenously m doses up to 1 cc Adrenahn is also used for 
extreme collapse The size of the dose and time interval must 
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be chosen to meet the situation at hand In the present senes 
of 42 cases, only 4 i\ere given stimulants, m these 4 ephednne 
was emplo)ed and m 2 of them also adrenahn and cafleme in 
the attempt to raise the blood pressure Mtlller-' advises the 
use of strophonthm, cardiazol, camphor, and caffeine Bertram 
uses strophanthm, camphor, caffeine, and strj chnine 

In this clmic glucose, orange juice, ginger ale or other forms 
of carbohydrate arc not given by mouth dunng the first few 
hours of the treatment of coma unless the percentage of blood 
sugar falls to a reasonable le\cl Intravenous mjections of 
glucose solution have onlj been used m extreme collapse when 
fluids given under the skin were not properly absorbed Our 
idea has been that with such an excess of unused sugar m the 
blood stream it is beside the point to add more Himsworth’ 
beheves this point of xnew v,Tong and insists that the diabetic 
in aadosis needs “glucose covered b> insubn and not msubn 
covered bt glucose ” He and other chniaans, who give glucose 
freely from the start, report good success but it is unfortunate 
that in manv of these articles full data as to the number of 
cfises, age of the paUents, the degree of aadosis (as measured 
by the COi combinmg power of the plasma), are unpublished 
One cannot compare results of treatment of diabetic coma with 
out facts It 13 only fair to state, however, that we have usualli 
given some carbohydrate b) mouth or vem withm at least six 
to eight hours from tlie tune of institution of treatment and that 
the usual patient receives 50 to 100 Gra of carbohydrate withm 
his first twenty four hours m the hospital We give carbohydrate 
for food rather than for coma 

Alkalis are never given For justification of them avoidance 
we point as before to our own statistics of mortahty 

Two inadents may occur m the course of treatment of dia- 
betic coma which ment espeaal comment 

1 Bypoglycmtta — A fall m blood sugar to 0 07 per cent 
without symptoms wi thin ten to twelve hours is often favorable 
for early recovery Hypoglycemia with collapse is rare, if the 
Pubent and laboratory tests are closely watched Is it because 
otir cases of coma are more severe than those of other authors 
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that we seldom have severe h)^ogIycemia durmg the course of 
treatment? Bertram^^ states that patients with a normal or 
low imtial value for blood cholesterol are espeaally prone to 
i'^ypoglycenna As a matter of fact, m our present senes 4 
patients had a normal cholesterol, m 2 cases, the blood sugar 
fell to 0 05 and 0 06 per cent withm five hours 

2 The return to a condition of coma after apparent recover)’’ 
Such a comphcation is rare m a well-regulated hospital, but it 
does occur Without adequate laboratory faohties it is sure 
to be met "with more frequently After ha’vmg treated and re- 
ported over 200 cases of coma, ongmaUy proved and later 
controlled by chemical tests, we unanimously agree and em- 
phatically assert that it is not possible to be sure of the diag- 
nosis, or progress of treatment of diabetic coma m aU cases 
■without assistance of the laboratory Why take a chance to 
steer -without a compass when such is available? Muller^° 
wntes that “it is extremely difficult, mdeed we might say impos- 
sible, nghtly to treat a coma patient without a knowledge of 
the blood sugar and the alkah reserve At any rate the outlook 
for the patient falls quite extraordmanly without a knowledge 
of these facts For this reason each patient -with beginning or 
outspoken coma belongs m a clmic ” 

Laboratones are ventable Islands of Safety for diabetics and 
we should promote their existence and see to it that they are 
■within the radius of twenty miles of every patient Laboratones 
should be utilized and we should remember that the cost per 
test decreases with the number of tests performed Therefore, 
stimulate the output and decrease the cost If a laborator)" 
charges $10, $5 or even $3 for each blood sugar test it lessens 
the effectiveness of that laboratory m its combat with diabetic 
coma 

It has long been kno-wn that the surgical diabetic is the sen- 
ous diabetic and the diabetic who dies, but it is not suffiaently 
■understood that the poor diabetic is m a s imi larly senous 
situation and that he it is who develops coma and -will die if 
we do not protect him Gottschalk* concludes the fate of the 
patient depends upon (1) his mtelhgence and perseverance, (2) 
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his soaol condition and, finally, (3) on the competcncj of the 
doctor who treats him Remwein’s'* study of the outcome of 
diabetics treated in Wflrzburg at Grafe s chnic clcarl)’^ indicated 
the influence of poverty In 1931 the only diabetic children we 
lost were those dependent upon aid from town, aty or state 
Diabebc coma m a diabetic child or adult can be avoided 
when m a hospital, but it is almost too much to expect that it 
will never appear m the home It is a characteristic of the 
disease m children At least 10 per cent, and probably 20 per 
cent or more, of all our children have had coma at least once 
Often the diagnosis of diabetes is first made in coma In fact, 
the diabetic child is seldom forty-eight hours removed from the 
possibihty of coma and it will appear if gross errors are made m 
diet or insuhn But it can be avoided provided the child and the 
relatives are properly taught It is the neglected child who de- 
velops it If diet IS followed and urme kept sugar free, coma 
stays away, but with carelessness about diet or msuhn the 
development of an infection, or, m fact, most any comphcation, 
coma IS just around the comer At the slightest sign of any 
indisposition, therefore, we teach the patient (and we repeat the 
rules agam in this dime) to (1) call the doctor, (2) go to bed, 
(3) drink a cupful of hot hquid every hour, (4) take an enema, 
(5) keep warm, and (6) get a nurse or someone to wait upon him 
These rules must be learned by heart by the patients and their 
relabves if our diabebc children, or adults for that matter, are 
not to succumb to this needless compheabon Furthermore, it 
behooves every doctor who hns a diabebc pabent under his 
care, whether child or adidt, to be alert, first, to prevent coma, 
second, to detect it qmckly, and, third, to be prepared either to 
beat It or to send the case to the hospital 

As certainly as one thinls of cancer if a woman has a lump 
m her breast or an old man has blood m his urme, so think of 
enma if a diabebc is reported to have nausea, indigesbon, mdis- 
posibon, parbcularly m the course of an infecUon or when havmg 
difficulbes with diet or msuhn, and be prepared for acbon 

In Table 9 we have tned to evaluate the results of our efforts 
fo educate our patients It would appear that the untrained 
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diabetic, the diabetic with disease of short durabon, is the one 
who IS most apt to contract coma 

TABLE 9 


Duration of Diabetes Prior to Cojia 


Duration 

diabetes, 

Cases 

of 

Duration 

diabetes 

Cases 

of 

years 

coma 

years 

coma 

0-1 

49 

6- 7 

17 

1-2 

34 

1 

CO 

10 

2-3 

34 

8- 9 

7 

3-4 

26 

9-10 

3 

4-5 

19 

10-15 

5 

5-6 

16 

15-20 

1 


Of the 221 cases of coma treated from 1923 to 1932, 49, or 22 per 
cent, occurred m pabents who had had the disease less than a 
year and 53 per cent of all the cases occurred m pabents who had 
had the disease less than three years 

This is shown also by companng the cases which were seen 
first during coma as opposed to those “old cases” who developed 
coma subsequent to then: first visit to the dime From 1925 on, 
regularly about one third of the cases of coma were m pabents 
seen for the first time In a twenty-three month penod 1925 to 
1927 apparently about 1 m 200 of our old patients developed 
coma and came under our personal care and during this last year 
the proportion was about 1 to 150 to 175 

Condibon at Discharge — In Table 10 are shown the dis- 


TABLE 10 

Condition of Last 24 Patients FoiioinNG Diabetic Coma in 1932 
Diet, Insulin, and Weight at Discharge 


Age 

jears 

Kumber 

cases 

Carb 

Diet ii 

Prot 

1 grams. 

Fat 

Cols 

Weight 

Kg 

Cals per 
Kg 

Insulin 

units 

J 

1 Caj** in 

1 hospital 


2 

■a 

69 

72 

1492 

23 8 

63 

25 

0 


3 


74 


1524 

32 5 

48 

41 

y 


12 


69 

84 

1580 

50 9 

33 

44 

U 

30-50 

5 

■19 

63 

91 

1575 

49 8 

32 

37 1 

17 

SCHSO 

2 

127 

67 

93 

1613 

60 1 

28 

28 

16 

Averages 

24 







1 


1932 

cases 


68 

83 

1551 

46 9 

37 

39 1 

13 

Avemges 

IP 







44 1 


1931 

cases 

141 






41 j 

15 
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charge diets and msuhn of the last 24 patients in the present 
coma senes and mcluding all those treated in 1932 As wdl be 
seen the amount of carbohydrate given 13 practically the same 
as in 1931 The calones per kilogram of body weight vary 
mversel} mth age from 63 in childhood to 28 during the sixth 
decade Usually mcreases m diet are accomphshed after dis- 
charge from the hospital when the patient is able to resume fuU 
acbvity 

Summary — 1 The records of 221 cases of coma occurring 
m 189 diabetics with 29 deaths are analyzed Smcc discharge 
from the hospital durmg the last nine years 18 more cases have 
died Two cases are untraced, 140 cases have been traced to 
October 1, 1932 The mortahty of the present senes of 42 cases 
IS 5 per cent, and of the entire senes of 221 cases is 13 1 per cent 

2 Sixtj three per cent of the cases were females 

3 In August, September, and October occurred 86 of the 
221 cases 

4 Insuhn dosage durmg the first twenty four hours was 201 
imits as compared with 252 umts m the previous 74 cases Three 
cases received 510 to 520 umts and all recovered 

5 The mortahty m coma increased from 0 (11 cases) m 
the first decade to 3 per cent m the second decade, 8 and 9 per 
cent m the third and fourth, and reached a maxim um of 33 per 
cent for 3 cases m the eighth decade 

6 The chief cause of death m the hospital for 29 cases was 
sepsis and metastatic infection, and the most frequent cause of 
death after discharge from the hospital was pulmonarj tuber 
culosis 

7 Twenty two per cent of the cases occurred m the first 
year of diabetes 

8 Eighty-eight of 89 children with onset of diabetes before 
tbe fifteenth year recovered from coma 

® In 14 cases the plasma cholesterol was studied and found 
mthin normal limits m 3 cases A low cholesterol value m coma 
*5 highly important, suggesUng first a mild type of coma m 
^bich msuhn must be used conservatively to avoid hypogly- 
and second, complications such as pulmonarj tuber- 



826 


JOSLIN, HOOT, WHITE, MAHBLE, HUNT 


culosis, h}'perthyroidism, severe permaous anemia, or severe 
mamtion 

10 Complications with pregnancy and appendicitis are 
reported 

11 At discharge from the hospital m 1932, the diets contained 
an average of carbohydrate 133 Gm , protem 68 Gm, and 
fat 83 Gm 

12 We feel that there should be far greater endeavor to 
prevent diabetic coma m the commumty We should more 
actively follow up all our diabetic cases after discharge and see 
to it that they keep m contact with their family physicians 
The usefulness of this has been emphasized and demonstrated 
by Gottschalk^ of Stettm 
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CLINIC OF DR FREDERICK T LORD 


From the Medical Seritces of the Massachusetts General 
Hospital 


THE ETIOLOGY, PATHOGENESIS, AND DIAGNOSIS OF 
ACTINOMYCOSIS 

I SHOULD hke to discuss certain aspects of a rare and inter 
esting disease, actinomycosis, m connechon with the presenta- 
tion of a case 

Tenmnology — ^As there is much confusion with respect to 
terminology, let me define the disease as an mfecbon, charac 
tended by the usual presence of lesions composed of abundant 
granulation or connectiie tissue surrounding multiple areas of 
abscess formation and by the presence within the abscesses of 
the speafic infectmg agent m compact colonies composed of 
branching, gram staimng, filamentous, anaerobic organisms with 
radially disposed, club-beanng filaments 

The nomenclature for branchmg, filamentous organisms is a 
troublesome matter It is on the whole fair to say, howe\er, 
that most mvestigntors actually workmg m this field have long 
regarded the disease I have defined above as actmomycosis and 
that this designation has the merit of prevailmg usage among 
such invesbgators There is, however, a tendency to include 
other branchmg, filamentous organisms formmg colonies with 
radiabng filaments and clubbed termmal porbons under the 
term “acbnomyces” and to use the terms “actmomvces, ’ 
streptothm,” and certain others as synonyms So far as the 
streptothnx is concerned, this term has m general been apphed 
to aerobic organisms which though closely related are wideh 
different from actmomyces in biologic peculianbes and there 
ii-re important differences m the mode of ongm of the resultmg 

SlQ 
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disease and the chnical picture To use actinomyces and strep- 
tothnx as synonymous terms obscures the hard-won distmctions 
between them and tends to undo much which has aheady been 
accomphshed 

Etiology — ^Let me remmd you that there are two widely 
different pomts of view regardmg the etiology of the disease 
There is on the one hand the view based on Bostrom’s^ observa- 
tions that it is due to aerobic orgamsms which abound m the 
outside world, espeaally m vegetable material, and gam entrance 
to the body from without and there is on the other hand, the 
mew based on the mvestigations of Wolff and IsraeP that 
anaerobic organisms, growmg only at body temperature, are con- 
cerned A difference of opmion regardmg this matter is, I think, 
due to the fact that the type of disease and the type of organ- 
isms have not always been closely correlated and, m addition, 
that owng to the difficulty of obtaimng pure cultures of actmo- 
myces bovis, many wnters are personally unfamihar with the 
biologic characters of the orgamsm 

Bostrom isolated an aerobic, branchmg, filamentous organ- 
ism from actmomycosis of the jaw m cattle But it is impor- 
tant to note that about 700 cultures were made from 11 cases 
and that from 7 of these he obtamed only 12 smgle, separate 
growths or colomes It is significant also that the experimental 
moculation of animals with these pure cultures failed to produce 
any characteristic pathologic lesions A wide distnbution m 
nature of such nonpathogemc aerobic orgamsms as he descnbed 
IS well known and makes it probable that a positive findmg in 
so smaU a proportion of the cultures is to be ascnbed to con- 
tammation of the cultures or the occurrence of secondary mvad- 
ers m the animal lesions Many observations on the recovery of 
orgamsms more or less similar to those found by Bostrom from 
human and animal lesions have smce been reported In the 
bacteriological mvestigation of ten mfections of a nonactmomy- 
cotic nature, !N^aeslund® obtained, m four, pure cultures of 

' Beitr z path Anat u z alfg Path , Jena, IS90, ix, 1 

* Virchow's Arch f path Anat , 1891, 126, 11 

’Acta Path et Microbiologica Scandinavica, Suppl VI, 1931 



ACnNOSTiCOSIS 831 

aerobic organisms similar to those descnbed by BostrOm and 
nonpathogenic for ammals 

The first extensive investigation of the biology of the micro 
organism of actmomycosis was pubhshed in 1891 b\ Wolff and 
Israel * From 2 cases of human actmomvcosis the> cultivated 
a branchmg, filamentous, gram-stainmg organism which grew 
best under anaerobic conditions at incubator temperature and 
not at all at a room temperature of 16 to 20 degrees 

In the next few jears a number of observers reported the 
isolation m pure culture from human or bovine actmomjeosis 
of organisms similar or apparently identical m character to 
those descnbed by Wolff and Israel The most important con- 
firmation of their findings, however, was made m 1905 by Wnght.’ 

Mffthout gomg further mto the matter from these and sub 
sequent observations, the ebologic relation of organisms of the 
Wolff Israel type to actmomycosis must, I thmk, be regarded as 
established There are still, however, unsolved problems m 
this connection, such as the relation of other branchmg, fila- 
mentous organisms to those of the Wolff-Israel type and the 
importance, if any, of the synergistic action of other orgamsms 
m causmg the disease Let us now consider tlje problem of the 
origm of the disease 

Pathogenesis — In 1904, 1 noted m the sputum from pahents 
with vanou^ types of nonactmomycotic respiratory infection the 
occasional presence of organisms with the morphology and 
stairung reaction of actmomyces, appeaimg as isolated filaments 
or aggregations of filaments fonmng a small granule without 
clubs and much mixed with other bactena The attempt to 
isolate the orgamsm m pure culture at that time faded and the 
results of subcutaneous moculations of animals with contam- 
Inated bouillon cultures were negative 

My attention was agam directed to the problem of the 
ongm of the disease, a few years later, by the history m several 
patients with actmomycosis of much trouble with the teeth 

‘ Virchow » Arch f path Anat 1891 126 11 

* Pubhcatlons of the Massachuaetts General Hospital voL 1 No 1 
n'ay 190S 
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preceding the onset of the affection and by a review of the 
hterature My previous finding of organisms resembhng actino- 
myces m the sputum, the failure of actmomyces to grow at 
other than body temperature and the lack of evidence that 
actmomycosis is a contagious disease suggested that infecbon 
arises from withm rather than from without the mdividual 
The prevaihng location of the disease m the cervicofaaal region 
naturally suggested the mouth as a source and led me to invesb- 
gate this region 

For the purpose of the mvestigation, patients without 
actmomycosis were selected Orgamsms with the morpholog)’’ 
and st3imng reaction of actmomyces were constantly demon- 
strable m smears and senal sections of matenal from the contents 
of canous teeth and m senal sections of yellowish, hard or soft 
matenal from the tonsillar ciypts The mtrapentoneal mocula- 
tion of gumea-pigs with this matenal and with the scrapmgs from 
sound teeth gave nse to omental tumors histologically identical 
with actmomycotic tissue and containing typical club-beanng 
actmomyces granules, m 60 per cent of the mocuJations ^ 

These findmgs furnished evidence m favor of the buccal 
cavity as a normal habitat of actmomyces bovis and the source 
of infection To prove the identity with actmomyces bovis of the 
orgamsms found m the normal mouth and m the expenmental 
lesions m animals, however, it would be necessary to work with 
pure cultures on accoimt of the possibihty of the existence of 
other organisms similar m morphology and staimng reaction and 
capable of causmg lesions identical with those of actmomycosis 
and with typical club-beanng colonies Cultures from the ong- 
mal matenal and from the ammal lesions were made m bouillon 
and sugar agar Branchmg, filamentous organisms resembhng 
actmomyces were readily demonstrable m bouillon tubes and col- 
omes with radiating, branchmg filaments developed m the sus- 
pension sugar agar tubes, but I was unable to obtam pure cultures 
on account of the abimdance of contammatmg orgamsms 

Further evidence m favor of the ongm of actmomycosis from 
orgamsms harboreKi m the mouth by normal persons has been 
1 Lord Jour Amer Med Assoc., October 8, 1910 
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obtained bj Nacslund' who m confirmation of m> tindings 
produced tj'pical actinomjcoUc lesions m ammals inoculated 
with matenal from the contents of canous teeth sahva, and 
dental scum He also investigated the bactenal flora of the 
mouth for actmom\ces The material was obtained from the 
mouth of healthy persons and from extracted and chiefly canous 
teeth Surface cultures were made in Pctn dishes containmg 
large amounts of stcnhzed sahva and m a number of cases small 
amounts of glucose and osatic fluid \naerobic conditions for 
cultivation were secured by means of McIntosh and Fildes 
apparatus with electnc heatmg of paUadimzed asbestos He 
succeeded by these means in obtaming from the mouth cavitj 
of normal persons pure cultures of anaerobic orgamsms mor- 
phologically, culturally, and serologically similar to actinomycetes 
of the Wolff Israel type and capable of givmg nse m animals to 
typical actinomycotic lesions with club-beanng granules 

Dunng the summer of 1932, I succeeded by the use of the 
McIntosh and Fildes method of anaerobic cultivation m the 
Isolation m pure culture of nctmomyces from the normal mouth 
of 2 of about 70 patients without actmomycosis In both cases 
the moculated matenal was obtamed from scrapings from the 
teeth The organisms may be briefly desenbed as follows 
They grow at incubator temperature under completely anaerobic 
conditions and also under access of air Young colomes show 
mdiatmg, branched and unbranched filaments No aerial hyphae 
or spores are formed. Smears show gram stammg, nonaad fast, 
branched and unbranched, long and short filaments The 
morphology 13 vanable Short, bent rods, diphtheria like forms, 
fifmnents with stauung pomts and areas and filaments with club- 
shaped tennmal portions are at tunes observed Plum or dex- 
trose bouillon cultures with access of air show growth as a soft, 
fnable, amorphous sediment without odor, cloudmg of the 
medium or -surface colomes Suspension dextrose agar cultures 
m the presence of oxygen show small, round, grayish-white 
colomes throughout the medium On slanted media under 
scrobic conditions growth occurs in the form of grayish white, 
‘Acta Path M Microbiologica Scand 1925 2 S 110 Ibid 1931 S VI 
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opaque, discrete or confluent, nodiflar, soft, moist, skny col- 
omes, somewhat adherent to the surface No proteolysis is 
observed No growth is observed m milk or pleural flmd 

There are certam practical matters with respect to the 
diagnosis of the disease and these may well be considered in 
connection with an mdividual case 

Case History of Patient with Multiple Inflammatory and Suppurative 
Lesions — On Apnl 27, 1899, B C, female, age twenty-eight years, single, 
worker in a bake shop entered the Massachusetts General Hospital, with a 
history of pain for six months m the nght lower part of the chest After the 
pain had lasted about a week she noted a swelling m the right back below the 
angle of the scapula She had lost weight There was no cough or dyspnea 
Examination at entrance showed a red, tender fluctuant area with indurated 
margins in the nght back below the angle of the scapula and between the 
spine and the postenor axillary line Incision and drainage of the affected 
region on the second day after entrance yielded thick, yellovnsh-brown fluid 
and necrotic tissue. Her progress was, nevertheless, unfavorable and within 
the course of two months three sinuses had formed and the inflammatory 
process was found to extend into the thorax On June 29th on resection of a 
part of the tenth nb the underlying tissue was found to be infiltrated In the 
following three months she continued to do badly On July 27th she had two 
convulsions On August 12th she was noted to have an abscess on the inner 
aspect of the nght foot and on the 16th another m the nght thigh Both 
were incised On the 27th there was an abscess in the abdoirunal wall just 
to the nght and above the navel Throughout she had an irregular fever 
She died on September 1, 1899 

Discussion of the Diagnosis from the Chmcal Aspect — The 
condition was apparently at first an inflammatory and sup- 
purative process confined to the thoraac region with gradual 
extension mto neighbormg tissues and later the development of 
multiple, metastatic abscesses The complex is to some extent 
consistent with tuberculosis, glanders, and systenuc blastomy- 
cosis Though the thoraac process might be tuberculous, the 
dissemmation of tubercle bacilh does not ordmanly give rise to 
multiple, large, local, suppurative areas Glanders is unhkely 
from the patient’s occupation and the absence of nasal symptoms, 
but cannot be excluded without bactenological exammation of 
the pus With blastomycosis skm lesions may be expected, but 
microscopical exammation of pus or tissue should be made to 
estabhsh or exclude it 
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The cbnical aspects are especially suggestive of actmom}- 
cosis, or of streptothncosis As these terms mav be somewhat 
confusmg, I should hke to use them with the explanation that 
by the term ‘‘actinomv cosis” I have m mind an infection inth 
an anaerobic organism found m the suppurative lesions in the 
form of compact colomes composed of branchmg gram-staimng, 
filamentous orgamsms with radiallj disposed, club-beanng fila 
ments, and by the term “streptothncosis” an infection with 
aerobic organisms with a tendency to form loose rather than 
compact colomes compiosed of gram stoimng filaments without 
true clubs 

Though these two orgamsms give nse to disturbances with 
much m common, there are important differences m the climcal 
picture The primary site of actmomycosis is m the cemco- 
faaal region m about half of the cases Involvement of the 
abdominal region is next in frequency and embraces about 30 
per cent of the cases, while the thoraac form of which the case 
under consideration is an example comprises about 20 per cent 
The disease arises from orgamsms normally harbored m the 
mouth, hence the predominant mvolvemcnt of the neighbormg 
regions and mvasion of the abdomen by swallowed organisms 
The thoraac form may be regarded as arising from the aspira- 
tion of organisms from the buccal cavity or bj extension from 
the cervicofaaal region or the esophagus Streptothncosis is 
rarely primary m the cervicofaaal or abdonunal regions It is 
usually primary m the lung and may be assumed to arise m 
consequence of organisms which gam entrance to the bodj 
through the mspired air 

The lesions m both actmom} cosis and streptothncosis are 
inllammatorv and suppurative with the production of a varymg 
amount of granulatiou and connective tissue surroundmg mul- 
tiple areas of abscess formation The formation of commum- 
catmg channels and dischargmg smuses is common to both 
Granulation and connective tissue is a promment feature of 
actinomycosis and abscess formation a prominent lesion m 
atreptothncosis 

hi both actmomycosis and streptothncosis extension takes 
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place locally from the pnmary focus by mvasion of contiguous 
tissue General distnbution is by way of the blood stream and 
not the lymphatic system Metastases are rare with actmo- 
mycosis They are much more common -with streptothncosis in 
which there is a speaal tendency to cerebral mvolvement 

The outlook differs m the two groups of mfection Actmo- 
mycosis usually runs a slow course with a tendency to recover}^ 
m the cervicofaaal and to a less extent in the abdonunal type, 
but with httle chance of a favorable outcome m the pulmonary 
form On the other hand, streptothncosis usually runs a rapidlv 
fatal course 

Such differences m the clmical aspects are of pnnapal diag- 
nostic value m the cervicofaaal type, which is almost always 
actmomycotic m nature They have no more than a suggestive 
value m other types and the diagnosis cannot be made from the 
chmcal aspects alone in individual cases Thus m the case under 
discussion the apparent lack of pulmonary mvolvement is against 
streptothncosis and m favor of actinomycosis, but on the other 
hand, widespread metastatic distnbution and probable cerebral 
mvolvement speak for streptothncosis rather than for actino- 
mycosis 

Diagnosis from Examination of the Exudate or the Tissue 
Without Culture — The etiologic agent m actmomycosis is found 
m the exudate or the tissue m the form of irregularly rounded or 
sphencal, grayish or yellowish, compact granules contaming a 
central mass of mterlaang, branchmg, gram-staming filaments 
and penpheral, radially disposed, club-shaped, hyahne, refractive 
and eosm-stammg bodies with a central filament In the case 
under discussion, granules of this character were found dunng 
hfe m the exudate from the lesions At postmortem examina- 
tion the disease was much more extensive than was apparent 
dunng hfe In addition to the lesions already mentioned, there 
w^as mvolvement of the aghth and ninth dorsal vertebrae, 
purulent infiltration of the thoraac and lumbar, paravertebral 
tissue and abscess formation in the left, subphrenic region, the 
kidneys, spleen, hver, omentum, lungs, and the wall of the nght 
ventncle Histologic exammation showed the presence of organ- 
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isms chiellj m the form of compact filamentous colonies Typ- 
ical club-shaped bodies with central filament were found about 
only one or two of the colonies 

The evidence suggests that we are dealing here with actino 
m)COsis from the presence of compact colonics of branching, 
gram stainmg, filamentous organisms with a penphcral zone of 
typical, club-shaped bodies The question maj , however, be 
raised whether the findmgs arc suffiacntlj distinctive to exclude 
some other infection as a cause of the disturbance In strepto 
thncosis there is mfection with branching, gram staimng, fila 
mentous orgamsms which arc found m the exudate ns isolated, 
slender, branching filaments, a loose network of filaments, or 
clusters or colonies of interlacing filaments The streptothnx 
group of organisms differs from actmomyces m the tendency to 
form loose rather than compact colonies and the absence in 
human infection of radially disposed, club-shaped, eosm staimng, 
penphcral bodies with central filament The terminal portion 
of filaments may be club-shaped, but such are not true dubs m 
the sense m which this term is used with respect to actmomvees 
colonies Unhke actmomyces, organisms of the streptothnx 
group mar be both aad and alcohol-fast, though less resistant to 
decolonzation by these reagents than the tuberde baallus 

Such differences m morphology and m stainmg reaction are 
important m makmg a distmcbon between the two types of 
organisms as a cause of hu man infection, but there are limitations 
to the diagnostic value of examin ation without culture Actmo 
myces colomes are not always compact and with a radiate struc- 
ture and are not always dub-beanng, as is evident from the 
histologic exanunation m the case under discussion Certam 
strams of the streptothnx group are capable of fonmng com 
pact, club-beanng colomes when moculated mto experimental 
atwnals Nakayama* produced dub-bearmg colonies by mtra- 
pentoneol moculaUon of gumea-pigs with actmomj ces asteroides 
(Eppinger) Cohn also produced dub-beanng granules m 
annuals with an aerobic, nonaad fast strain The lUustrations 

lArch f Hi’g 1906 Dd SS p 207 

■Centralb f Balit 1913 
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accompanying these articles show club-shaped rather than true 
club-beanng filaments of actmomyces bovis In the case re- 
ported by Steele^ a branchmg, filamentous, aerobic organism 
recovered from a cerebral and cerebellar abscess, moculated 
into the rabbit’s heart gave nse to inflammatory nodules m the 
lungs contaimng granules resembhng those foimd m actmomy- 
cosis with radially arranged, penpheral, club-beanng filaments 
The club-shaped bodies, imhlce those of actmomyces granules, 
were frequently pointed 

Davis and Garaa- found defimte, rayhke bodies m abscesses 
m the ears and m the sections of tubercles m the lungs and 
pentoneum of rabbits, following moculation with a pathogenic, 
aad-fast actinomycete (nocardia) 

Naeslund’ produced typical, club-beanng colomes by the 
moculation of animals with orgamsms of the streptothnx group 
(act asteroides, act comeae, Str homims) Club-formation was 
most pronounced following moculation of rabbits mto the ante- 
nor chamber of the eye and after mtravenous mjection m the 
lungs and kidneys, suggesting a selective action for certam 
anim al tissues In his expenence, also, the tendency to form 
clubs vaned in different animals, bemg much more pronounced 
m cattle 

It IS evident that the tendency to form colomes or granules, 
with radiate structure and club-formation, is common to both 
actmomyces bovis and the streptothnx group of organisms This 
tendency is pronounced m human infection with actmomyces 
bovis, but appears to be absent m human infection with the 
streptothnx group with which, however, it occurs m moculated 
anima ls So far as human mfection is concerned, there seems 
httle or no chance of error in makmg the diagnosis of actmomy- 
cosis when typical granules are present m the exudate or the 
tissue The diagnosis has usually been based on such findmgs, 
but our knowledge of the relation of branchmg, filamentous 
orgamsms to disease is limited and more complete identification 

^Jour Med Res, 44, 1923, 1924, p 305 

• Arch Dermat and Syph , vol 7, No 1, January, 1923 

* Acta Path et Microbiologica Scand , 1931, Suppl VI 
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of the etiologic agent by observations of its cultural charac- 
teristics and the results of animal inoculation is desirable It 
should be appreaated in this connection that in cattle granules 
bearing clubs occur not only from mfection with actinomjces 
bovis, but also with the actinobaallus of LigmSres and Spitz 
as a cause of “woodi tongue ” Club-beanng granules are also 
apparently produced about dense, capsulated masses of Staph- 
>lococcus aureus mf acting the udder of the cow and pig 

The tendencj of both actmom>ce8 bovis and the streptothnx 
group to form colomes with radiate structure and club beanng 
filaments suggests a close relationship between them Differ- 
ences m their behavior with respect to the developments of these 
characteristics appear to be due to environmental condibons 
It seems likely that virulence of the orgamsms and resistance of 
the host are the determining factors The relatively aturulent 
actmomyces bovis may be assumed to form compact, club- 
bearmg colomes as a defence agamst the body flmds and cells, 
while the mote pathogenic streptothnx group is capable of sur- 
vival m loose aggregations, without the formation of club- 
beanng filaments 

Isolation of the Actinomyces by Culture —Though actmo- 
myces bovis infecbon of man can apparently be recognized by 
the demonstration m the exudate or the tissue of compact 
granules contaimng branchmg, gram s tainin g filaments and 
radially disposed, club-bearmg filaments, more complete iden 
tificabon by isolation m pure culture is desirable, to exclude the 
possibihty that m man as m moculated animals simil ar granules 
may occur as a result of infection with organisms of the strepto- 
thni group 

In the presence of contammatmg organisms, isolation may 
be difficult or impossible. The granule should be washed by 
agitation m stenle salt solution or bouillon and this process 
repeated by transfer of the material through several solutions 
The granule should then be macerated on the mside of the test 
tube and a sample of the dismtegrated matcnal examined for 
filaments In the absence of filaments, it is useless to proceed 
^mther m the attempt at isolation If filaments are present, a 
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portion of the disintegrated material should be smeared on the 
surface of a number of plam agar plates Part of the plates should 
be mcubated under anaerobic (McIntosh and Fildes method), 
others under aerobic conditions and the remamder kept at room 
temperature It is desirable, also, to make suspension cultures 
in melted 1 per cent dextrose agar cooled to about 40 C , by 
thoroughly distnbutmg a part of the dismtegrated material m 
test tubes filled to a depth of 7 to 8 cm Sohd media has the 
advantage that m the presence of contarmnations pure colomes 
of actmomyces may be found and transplanted to other media 
Bomllon cultures should also be made, but isolation in pure 
culture IS difficult by this means m the presence of contamma- 
tions Cloudmg of the bouillon after mcubation indicates the 
presence of a mixed growth By repeated wmshing m sterile 
salt solution or bouillon of parts of granules cont ainin g colonies 
of filaments, however, and thus separatmg the filaments from 
other orgamsms, pure cultures may at times finally be obtained 
in spite of the contamination 

At the time of the postmortem ex amin ation, m the case under 
discussion, stab cultures m sugar agar and cultures on coagulated 
Loeffler’s blood serum were made by J H Wnght from the pus 
of abscesses m the hver, lung, abdommal waU and the sub- 
diaphragmatic region and cultures on blood serum alone from 
the spleen and heart’s blood The results indicate the facdity 
with which pure cultiues can be obtamed m the uncommon 
mstances m which there are few^ or no contammatmg orgamsms 
Obsen’^ation of the sugar agar stab cultures after incubation 
showed the development along the fine of the stab m the deeper 
parts of the medium of a row of discrete, small colomes and 
only feeble growth m the upper part of the medium, from the 
matenal obtamed from the hver, lung, abdommal wall, and nght 
foot jN'Iicroscopical exammation of stained smears showed the 
presence of a pure growth of filamentous organisms m these 
p tubes The cultures made at the same tune on blood serum from 
these various abscesses as well as from the spleen showed the 
presence of a few unknown bactena of different lands The 
culture from the heart’s blood showed no growth The stab 
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culture from the subdiaphragmatic ibsccss developed a mixed 
growth of hactena 

Wnght obtained pure cultures of the organism from thirteen 
human and two bovine cases of actinomycosis often only after 
surmounting senous difficulties arising m consequence of the 
presence of abundant contaminating organisms In its biologic 
characters, the organism isolated b\ Wnght was the same ns 
that desenbed bj Wolff and Israel In addition to the con 
finnabon of Wolff and Israel’s findings, Wnght made an impor 
tant contnbution in his demonstration of the production of true 
dubs about colonics of the organism immersed in such animal 
fluids as blood serum and serous pleunbc fluid 

Of manx obsenations since reported on the recovery of 
organisms of the Wolff Israel tx^ie from human actmomvcotic 
lesions, those of Shiota' with a positive result in 28 of 39 cases 
Harbitz and Grondahl’ m 20 or about 70 per cent of the cases, 
Dresel’ in 7 of 11 cases and associated with organisms of the 
Bostrdm tjqie m two more, Colebrook^ m 21 of 24 cases and 
Hinger* in over 30 cases are noteworthj 

Cnltural Peculianties of the Actinomyces — The actinomy ces 
IS essenballx an anaerobe Orgamsms recovered under partial 
or complete anaerobic conditions from actmomycotic lesions 
appear to belong to one speaes Growth in bomllon occurs 
at the bottom of the tube without doudmg of the medium or 
surface growth Shortly after isolation the growth is in the 
form of coherent, whitish masses which under continued culti- 
vation lose their coherent character and grow as a soft, friable, 
amorphous and somewhat visad sediment at the bottom of the 
tube There are no essential differences m the growth m plain 
or sugar bouillon under aerobic or anaerobic conditions In 
suspension sugar agar cultures growth occurs after two to three 
days m the form of grayish white, irregularly sphencal colonies, 

‘ Deut. Zeit, f Chir 1909 101 289 

■ Betr z path Anat u z. allg Path, 1911 SO 193 

* ZJegler • Beitr z path Anat a. z. adg Path 1914 1915 60 IBS 

‘ Brit Jour Exp Path 1920 voL 1 197 

‘Centralb f Bakt. 1 Abt Ong, 1921 SS 357 
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the development of which is most luxuriant m a zone several 
millimeters wide about ^ to 1 cm below the surface In the 
course of tune and after repeated transplantation growth takes 
place also immediately under the surface No gas formation 
takes place Sugar agar stab cultures show growth, at first 
confined to the needle track ^ to 1 cm below the surface, and 
later at the surface and along the whole length of the line of 
moculation 

The cultural findings under aerobic conditions on slanted 
media differ with different observers In Wolff and Israel’s 
hands surface growth under such arcumstances was repeated!}^ 
absent or slow and seldom abundant Wnght found the sur- 
face growth uncertam under either aerobic or anaerobic condi- 
tions Shiota found that with freshly isolated strains surface 
growth on agar slants was more abundant under anaerobic than 
aerobic conditions, and, yet, the reverse was often true In his 
experience, anaerobically isolated strams soon become accus- 
tomed to growth m the presence of oxygen Harbitz and 
Grondahl noted only very sparse or no growth on agar slants 
under aerobic conditions Dresel’s strams failed to show surface 
growth under aerobic conditions All of Colebrook’s strams 
showed a strong preference for anaerobic growth, but after 
frequent transplantation several became capable of some degree 
of aerobic growth KJmger observed a sparse surface growth 
under aerobic conditions with isolated strams In general, 
surface colonies are discrete and gra)ash-white, opaque, irregular 
or rosette shaped, with arcular or irregular outhne and elevated 
central portion Small colonies send roothke projections mto 
the medium, and show few or many radiatmg, branched and 
unbranched filaments under the microscope After repeated 
transplantation some strams show a white, moist, nongranular, 
confluent surface growth without projections mto the medium 
No air hjqihae are observed Spore formation has not been 
established 

Transplantation of bouillon cultiues should be made every 
seven to ten days Otherwise, strams may be lost The longest 
penod of viabflity of Shiota’s bouillon cultures was soty to 
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seventj four da> s \dabibty m sugar agar is vanable and may 
persist for as long as tbree months 

Cultures of actmomyces are uathout odor Proteolytic 
action IS absent Growth occurs at incubator and not at room 
temperature, if under 20 C 

Morphology and Staining Reactions of the Actinomyces — 
Pleomorphism is a striking characteristic Microscopical prep- 
arations stamed bj Gram’s method show branched or un 
branched and longer or shorter bent rods due to fragmentation 
of filaments Their size and shape, though vanable, is often 
much like that of the diphthena bacdlus, and, as with this 
organism, there may be deep staimng pomts and areas m the 
protoplasm The termmal portions of filaments are at times 
swollen formmg pear or ohve-shaped extremities Club-shaped 
terminations of filaments in culture should be distin g uish ed from 
the club beanng filaments or true clubs which develop about the 
colomes in human or animal tissue Acbnomyces is not aad fast. 

Results of Animal Inoculation with Anaerobic Orgamsms — 
In judgmg the ebologic relation of organisms of the Wolff Israel 
type to the disease, the results of anunal moculntion with pure 
cultures are important Many failures to produce lesions m the 
smaller laboratory animals are recorded m the hterature The 
largest measure of success was attamed by Wolff and Israel 
Of 21 experimental animals, rabbits and gumea pigs, m then- 
senes moculated for the most part intrapentoneally with pieces 
of agar cultures, 17 showed tumor growths histologically like 
actmomycotic tissue and with one exception contaming typical 
actmomyces colomes and with radiallx disposed clubs m almost 
aU instances 

In the case under discussion, Wnght moculated 5 rabbits 
and 2 gumea pigs m -vanous way s with the orgamsm Only 
one animal, a rabbit, developed defimte actmomycotic lesions 
This animal moculated mto the pentoneal and thoraac cavities, 
when killed after thirty four days, showed a firm pentoneal 
tumor about 10 mm m diameter and histologic exammation of 
this tumor showed connective tissue and abscesses contaimng 
ty-pical colomes, one with well-developed clubs 
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Animal experiments were made by Wngbt with cultures of 
the micro-orgamsm from 13 cases Nearly a himdred animals 
(mostly gumea-pigs and rabbits) were moculated, for the most 
part mtrapentoneally, iMth a positive result m only about 30 
per cent All of his 13 strains, however, produced typical, club 
beanng colomes in the animal tissues In Shiota’s experiments 
with 24 strains on 100 animals (rabbits) pathologic changes 
were produced m a large proportion of the inoculations In 
general, pure cultures of orgamsms of this type fad to produce 
a progressive chsease m these experimental animals and it is 
improbable that multiphcation of the orgamsms occurs withm 
the tissues of the anim als By the inoculation of cattle, however, 
Naeslund^ was successful m the production of true actmomy- 
cosis by subcutaneous mocvdation with pure cultures of organ- 
isms of the Wolff-Israel ty^pe derived from human actinomycosis 


1 Acta Path et Microbiologica Scand , 6, 1929 
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THROMBOSIS IN THE ABDOMINAL VISCERA 

Phvsicians and surgeons are confronted with the prohlem of 
thrombosis of the mesenteric viscera after surgical operations 
and dunng the management of various diseases, espeoally the 
cardiac and orculatorj disorders, which taxes their powers of 
diagnosis to the utmost For many years the writer has been 
interested m this question — one which you will be called upon 
from time to tune to settle and which ) ou will find very difficult 
because your decision must be reached qmckly and your action 
promptly 

There are two tjqies of cases, the acute and chrome. In the 
acute cases the onset is often sudden with agonizing pam, 
nausea, vomiting, bloody diarrhea, and the s)Tnptoms of acute 
obstructiou It may follow acute appendiatis, pelvic mfeebon 
or occur m the course of cardiac diseases, espeoally mitral sten 
osis or subacute bactenal endocarditis It may also occur m 
cachectic conditions In the chrome cases the onset is often 
insidious and, as Osier states, there may be no symptoms refer- 
able to the abdomen The occurrence, however, of sudden, 
severe, abdonunal pam with some or all of the above mentioned 
gastro-intestmal s>'mptoms, especially m a patient who has arte- 
nosclerosis or the history of infarctions m other areas, should 
biggest thrombosis or embolus of the mesentenc vessels In a 
patient who has already had thrombosis of the cerebral or coro 
nary vessels the sudden onset of severe, agonizmg pam m the 
abdomen with attendant gastro mtestmal symptoms should 
lead to a diagnosis of thrombosis of the abdonunal viscera 
845 
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On the contraty, m a case of subacute bactenal endocarditis 
followed for several months with Louis J Ulhan, the patient 
had repeated evidence of emboh m vanous parts of the body, 
such as the spleen, kidneys, hver, and skm, and, while sudden, 
severe pain occurred whenever emboh lodged m any of the 
viscera, the abdommal vessels escaped, but had an embolus 
entered a mesenteric vessel we would have recognized its 
presence because we were constantly on the watch for new 
embohc localizations In the chrome form the onset is usually 
less severe and is most apt to occur m those cases showmg signs 
of arculatory degeneration 

DIAGNOSIS 

The diagnosis of thrombosis of the mesentery is extremely 
difficult Thrombosis of the heart and bram are wed recognized 
but thrombosis of the abdommal viscera, especially of the 
mesentenc vessels, is often rmssed If thromboses have occurred 
elsewhere we should have the possibihty m mmd when sudden 
and agomzmg pam occurs in the abdomen If the patient has 
mitral stenosis, subacute bactenal endocarditis or a septic lesion 
of the abdommal cavity’’ the sudden appearance of abdommal 
pam should at once suggest the possibility of thrombosis As 
Dr Conner says m a recent article,^ the failure to recognize 
attacks of artenal thrombosis m the abdommal organs must be 
due m part to the inherent difficulties of diagnosis but is almost 
certainly also due to one’s failure to have the possibihty of such 
^ttacks m mmd Certain symptoms of thrombosis are common 
to many viscera, brain, heart, spleen, kidney, and leg vessels 
All are characterized by pam and loss of function Often there 
IS a large group of patients who have thromboses ivithout symp- 
toms, or there may be a mild degree of abdommal symptoms 
which pass m a few hours or days and are recognized because of 
cardiac or other blood vessel pathology 

In the acute group, which is the larger, the onset is often 
sudden with coheky pam, sometimes sharp and agomzmg, 
nausea, vomitmg, sometimes bloody and fecal m character, and 
diarrhea, often bloodv In some of our protocols it ■will be seen 
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that the attack was preceded for several davs bv obstinate con 
sdpation which cathartics and enemata failed to reheve In 
some the symptoms maj abate for a few hours only to return 
with greater violence There are signs of collapse, threadv pulse, 
cold perspiration, subnormal temperature, abdominal distention, 
tenderness, and rigidity 

In the lesser or chrome group the symptoms are rarelj as 
violent and the course longer and more vaned accordmg to the 
degree of occlusion 

In our autopsv records there is some differentiation between 
occlusion of a mesentenc arterv and vem, but the former far 
outnumbers the latter Clmicallv and pathologicallj there is 
very httle difference Physical signs and pathologic damage 
bear a marked similanty m either state 

Intestinal obstruction is one of the commonest accompany- 
ing conditions of mesentenc thrombosis and progresses rapidly 
in manj cases Other causes of obstruction, such as intussus- 
ception, volvulus, bands, gallstones or cancer, must be con 
sidered Diseases causing blood m the stook or vomitus must 
be excluded, such as duodenal or gastnc ulcer, heart and liver 
diseases Rules have been given for the differentiabon of the 
vanous forms of pathology of mesentenc thrombosis but they 
are full of flaws 

Jackson, Porter, and Qiunby’ ate the experiments of Cohn 
helm, Litten, Cohn, and others which show conclusively that 
the results of a stoppage of blood supply to the mtestme are 
divided mto four stages first, necrosis, second, gangrene, third, 
hemorrhagic infarction, fourth, abscess formation 

Pathologically, occlusion of the mesentenc vessek was de 
®™bed by Virchow m 1847 but the chmeal picture was first 
°dled to the attention of physiaans by Litten m 187S Ac- 
cordmg to Ribbert’ in contrastmg the mtestme to the kidney, 
bram, and spleen m which there is generally an anemic infarct 
it 13 different m occlusion of the supenor mesentenc artery 
which always causes hemorrhagic mfarction. There are present 
anastomoses with other vessek but these do not suffice for nutn 
bon but cany so much blood to the excluded area that it is made 
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turgid and diapedesis takes place Then the gut wall and 
mesentery become black-red and thickened by the mass of blood 
Smular hemorrhagic mfarction occurs also from venous stasis 

Low blood pressure, slowmg of the heart’s rate and changes 
m coagulation time must be factors m the production of throm- 
bosis in arteries and vems Certam metabohc disturbances 
httle imderstood at the present time are undoubtedly predis- 
posmg causes 

TREATMENT 

Domamg'* thmks that smce the madence of venous throm- 
boses and thrombo-embohsms has mcreased considerably m 
recent j^ears more effort should be made to dete rmin e whether a 
patient has a predisposition to thrombosis and, if so, to take 
smtable prophylactic measures As predisposing factors for 
thrombosis he mentions local retardation of the blood stream, 
resting position, old age, cardiac and circulatory disturbances, 
and adiposity Changes m the blood and -changes in the endo- 
thehum of the vascular walls are probably of great importance 
He advocates measures that will favorably influence cardiac 
and circulatory action and counteract the locahzed retardation 
of the blood stream Circulatory disorders should be counter- 
acted by medication with digitahs or with ephednne and er- 
atants Systematic respiratory exerases, massage, gymnastics, 
and frequent changes m the position of the patient are also 
advisable Constipation should be coimteracted Early nsmg 
after an operation as a preventive is not favored 

Bancroft and Stanley-Brown favor a regime which in 4250 
operations has resulted in freedom from death from postopera- 
tive thrombosis Three deaths have occurred from embohsm in 
pnvate practice of members of the staff who have not earned 
out these pnnaples of treatment These authors beheve that 
loose abdominal dressmgs, early postoperative feeding and fluid 
admmistration reheve postoperative distress and may dimmish 
thrombosis Blood studies show that certam mdividuals are 
more prone to develop thrombosis than others It is their behef 
that in a number of cases thrombosis and embohsm may be 
aborted b)>' admmistenng a diet low m fats and proteins and 
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by the intravenous use of sodium thiosulphate, although they 
are not satisfied that this drug offers the best means of api- 
proachmg the problem but it seems the best aid at present 
Diet, metabolism, and blood clottmg time have been the 
lines which climaans ha\ e follow ed recenth in an effort to soH e 
this problem The surgeons particularly interested in blood 
vessel diseases mth whom I have discussed such measures ex 
press grave doubts of the value of these or anv other methods 
After all, are they not followed by most chniaans m treating 
cardiac, arculatory, and metabohc disorders? Is it possible in 
the bnef tune that a patient is m the cbmc waitmg for operation 
to carrv out any procedure which will be of value m the pre- 
vention of postoperative thrombosis or embolism? Hundreds 
of patients with grave arculatorv disorders are operated upon 
each year without rmshap, yet this is no argument against 
vigorous attempts to find a method which will safeguard even 
the few However, the condition is evtremely rare Jackson, 
Porter, and Qmnbv (loc at ) were able to collect from all the 
Boston hospitals professional fnends and the literature but 214 
tases A thorough search of our Boston Citv Hospital records 
discloses 51 cases covering a period of thirty three years and 
including all types Doubtless there were more which never 
gave any recognizable symptoms and were either discharged, 
reheved or never came to operation nor autopsy It is inter- 
wtmg to note that 27 of our 51 cases were of medical ongm 
leavmg 24 surgical and only 13 where mesentenc thrombosis 
followed operation and of these 6 were cases of acute appen- 
diatis or pentomtis Septic mfarcts caused by emboh are apt 
to form m these cases whether there is an operation or not. 
In the total number of all cases treated during these thirty three 
)ears were 162,574 medical and 206,571 surgical 

In new of the recent statement of two authors that about 
operations were performed after sjieaal prophylactic meas- 
ures had been mstituted without a smgle case of mesentenc 
flirombosis, it is mterstmg to note that there have been years 
in^this hospital when no cases occurred either medical or sur- 
Siral, as, for instance, m 1912 there were 4425 medical and 
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5490 surgical cases admitted to the wards without a single m 
stance of mesenteric thrombosis which could be recognized by 
any of the methods at our command The foUowmg table wiD 
mdicate the vanous types of cases and their causes 


Medical 27 

Surgical 24 

Operation followed by mesenteric thrombosis 13* 

Ofieration for mesenteric thrombosis 11 

Multiple infarcts 7 

Multiple infarcts of infectious origin 5 

Causes 

Acute appendicitis 6 

Cancer of G I tract 4 

Acute tonsillitis 1 

Phthisis 1 

General artenosclerosis IS 

Acute cardiac disease 3 

Acute pneumonia 2 

Hemorrhoids 1 

Chronic cardiac disease 8 

Intestinal obstruction 7 

Unknown 4 

No abdominal symptoms 10 

Autopsy * 31 

No autopsy 20 

Relieved 3t 


* In this group there were but 2 cases where thrombosis followed a clean 
operation, one for hemorrhoids and the other for appendicitis in which the 
patient appeared to be making a satisfactory recovery In the other cases 
there was a septic condition and mesentenc infarcts occurred either before 
the operation, coincidentally, or immediately followmg it and could not be 
considered as a direct sequel of the operative procedure 

t Of the cases discharged reheved, one was a successful operation with 
resection of the bowel, one was a chronic thrombosis in a patient with ad 
vanced arteriosclerosis and one in a case of rheumatic heart disease 

Jackson, Porter, and Quinby reported 47 cases operated upon with 4 
recoveries In their series of 214 cases 14 of these, largely of the chronic 
group, recovered 


The only form of treatment which is of any avail is im- 
mediate operation, as soon after the diagnosis is made as pos- 
sible Great discretion is necessary, however, m the selection 
of cases smtable for operation In cases of apparent intestmal 
obstruction where the cardiac, arculatory, and other phvsical 
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findings are reasonablj satisfactory, operation should be done 
at once with the hope that the obstruction may be the result of 
some one of the other causes of that condibon In advanced 
cases of artenosclerosis and cardiac disease where thrombosis is 
most common and where multiple infarcts are not mfrequent 
the results of operation are well nigh hopeless and it requires 
the combmed discrmunation of internist and surgeon to deade 
upon a step which offers little prospect of recovery Again cases 
occumng in the course of a profound bactererma os m subacute 
bactenal endocarditis, pneumonia or an advanced appeudiatis 
offer little hope because of the feeble state of the patient at the 
tune of the mesentenc accident and the probabiht} of multiple 
Eeptic infarcts 

File cases of appendiatis m our senes were all of this type. 

I wash to e.aprcss my thanks to Dr F B Mallory and mem- 
bers of the Visitmg Staff of the Boston City Hospital for the 
pnvilege of reportmg these cases 
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A CASE OF THORACIC ANEURYSM 

Today, I propose to hold an old fashioned clinic, beginning 
with the presentation of a patient’s history and physical find- 
ings, next demonstrating the essential pathology that produced 
this history and these findings, and finally ending with a general 
discussion m regard to the diagnosis, prognosis, and treatment 
of the disorder from which the patient suffered Thoraac 
aneurysm is the subject I have elected to take up m this fashion 

Mr X a consulting engineer sixty years old came to the hospital for 
examiftaUon on March 25 1925 seven and a quarter years before his death 
His complaint was pain In the chest and back which had been disturbing hira 
for about nine montha 

He was a weU>educated man who had traveled all over the world# In 
1893 when he was twenty-eight years old and lacking In discretion he bad 
acquired syphilis This had been recognlrcd early and had been treated in 
the fashion of the day with mercury and iodide- He had suffered no ill 
effects from the disease and had spent a busy active life doing desk work 
rather than field work and suffering no physical ailments. Two years after 
the primary lesum was treated his doctors had considered it proper for him 
to marry His wife and 2 children are now living and welL One child had 
died at birth There had been no miscamages 

About eight months before his first visit to the hospital he developed 
a pain 'like a toothache under the left shoulder blade. This pain had per 
m an intermittent fashion coming In atucks always starting In the 
apt to radiate around to the front of the chest, appearing either by day 
w night and at times so severe as to make him feel as though his chest n'as 
gnpped In a vise. The pam was not referred to either arm nor was it 
^ught on by exertion He considered that he u-as no shorter of breath than 
''‘cre most of his contemporanea. He bad no cough 

During the past eight months the pam bad grown worse little by little, 
He had consulted vnnout doctors who had told him that he had neuntis 
^d he had expenraented by way of treatment vnth an electrical \nbrator 
^cat in various forma. He had concluded that whate\“er produced his 
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backache was not amenable to such treatment, and, therefore, he had made 
up his mmd to attempt to go further m the matter of finding what was so 
wrong with his chest as to make him feel as he did 
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He had been losing a little Tv'oght very gradually over a ptnod of several 
year*. But his appetite and digestion seemed normal he slept \vell except 
tthen pain disturbed him and he had no symptoms to focus his attention 
upon the genito-unnary tract In brief what he w'anted is-as to find the cause 
of his pam and to be nd of it 

He was 5 feet 6 inches tall and weighed 139 pounds The pupils were 
equal and reacted normally The heart was not enlarged to percussion 
though the retrosternal dulness was markedly increased There was a visible 
pulsation over the entire upper chest which caused an expansile hea^T: rather 
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than tho simple thrust that Is seen in associaUon with cardiac hjTJertrophy 
No pulsation was visible over the back. 

The heart sounds were of good quality and noteworthy m two respects 
There was a faint blowing systolic m u r m ur to be heard ov^ a small area In 
the third right interspace dose to tho sternum 0\'er this area no thnll was 
to be fdt, but the second heart sound here had a metallic snapping note which 
remarkable m the face of a normal blood pressure level 
The blood pressure was 130/70 m each arm the pulse rate was SO 
There was no penpheraj edema and no signs of lung or liver congestion There 
'■«« no tracheal tug 
voi- i(S— 55 
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The voice and breath sounds over the left upper lobe were muffled and 
had a nasal twang, perhaps suggesting compression of the bronchial tree In 
other respects the physical examination was negative. 

X-Ray exammation of the chest revealed a heart of normal size and 
shape, but an aorta that was markedly widened and which showed two 
separate dilatations, one in the region of the arch of the aorta and the other 
in the region of the descending portion These dilatations pulsated, as one 
could see bv fluoroscopy, and appeared due to twp separate aneurysms 
The ^^'asserma^n reaction was strongly positive 



Fig 161 — Photograph of thoracic aneurysm (anterior view) 

The patient got along verv comfortably for more than seven years after 
this examination I shall discuss the treatment emploj ed and its results a 
little later 

In June, 1932, iihile he was working in his garden he felt a new knnd of 
pain, one "that traveled all around his arms, chest, and stomach ” He 
thought that he had the gnppe, took his temperature, and found that he 
had a slight fever After a lew days’ rest he was more comfortable and able 
to visit the hospital My note on this occasion says ‘ He continues to look 
very well and to have signs that change \ery little The aneurysm, ante- 
riorly, IS easilj to be felt I think it is getting nearer to the surface than ever 
The heart is little if any enlarged The breath sounds at the left apex are 
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not wen heard and perhaps are exaggerated on the nghL There are a few 
fine cracldcs at the left apex. I hope he baa had an acute infection and is 
not having pressure symptonis. He attended business that afternoon 
spent a fairlj comfortable night listened to the radio on the following mom 
iDg suddenl> had \ery severe pam in his chest and died almost instanta 
neoudy 

The Pathology — On opening the thorax there appeared to quote 
Anibroise Par6 a great quantity of blood powred forth into the capacity of 
the chest. The heart and mediastinum were pushed far erv'er into the nght 
half of the thoraac cav’ity by mosses of blood and blood dot in the left chest 
and the left lung was collapsed and shrunken The sketch of these findings 



Fig 162 —Photograph of thoraac aneurysm (posterior view) 

S^*«s you some idea of the very sinking appearance that may be presented 
by a ruptured thoraac aneurysm 

heart was of normal sire. The ascending arch of the aorta was 
ted in a saccular fashion and presented anteriorly The dilatation ex 
toded to the transverse portion of the arch and involved it also At the 
junttion of the transverse and descending portions of the aorta, there was a 
‘8 t narrowing below which agam was a second larger saccular dilatation 
® e upper portion of the descending aorta. This ended fairly sharply, 
'**^5 lower descending aorta of approximately normal size, 

aneurysm of the ascendmg and transverse aorta was fairly thick 
W and there had been deposited in it a considerable amount of laminated 
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calcified blood clot The aneurysm of the descending aorta was thin Mailed 
and had finally ruptured posteriorly into the left pleural cavity I think you 
can see in the picture how large the rupture was and that it is no wonder 
that death occurred so suddenly It is worth nothmg that the aneurysm of 
the ascending aorta and of the arch produced physical signs, while the larger 
aneurysm of the upper descending aorta did not cause physical signs but first 
made itself felt by pain in the back, and thus produced symptoms 

THE DISCUSSION 

The history of our present knowledge of thoraac aneurysm 
IS a dehghtful one to delve into because it brings one among 
such fine company I shall attempt only to recall to }our 
memories those pieces of work which seem to me to be of prune 
histone importance No two people could possibly pick out the 
same group of papers as bemg best smted to this purpose, for 
the choice is an arbitrary one and largely a matter of indmdual 
opimon I find myself, for example, admittedly partial to the 
medical accomphshments of the soldier-surgeons, of what Sir 
William Osier and Sir Wilham Broadbent have contnbuted, and 
of the part played by Harvard men m this particular field of 
medical investigation 

The story of aneurysm begms most picturesquely, ivith Am- 
broise Pare (1510-1590), a rustic barber’s apprentice who became 
an army surgeon and finally the greatest surgeon of his time 
For it was he, by descnbmg the case of “a man named Belanger, 
a master tailor hvmg on the Pont Saint IMichel near the sign of 
the Cock,” who first drew attention to the interrelationship of 
syphihs and aneurysm You can read of this case in hlalgaigne’s 
"Oeuvres Complete d’Ambroise Par6,”*pubhshed in 1840, or per- 
haps, more easily, m one of the Enghsh translations The most 

* The first edition of Pard's complete w'orks was published in French in 
1575 The second edition appeared m 1579 The first translation of the 
book from French to Latm was published in 1582 — and our two copies con 
tain the book-plates of James Jackson and of the first John C Warren The 
first English translation was made from the Latm edition and was published 
in 1634, being republished m 1649 So popular were Pard’s works and con- 
sidered of such importance that they were translated into German in 1601 
and mto Dutch in 1655 Anyone sincerely interested in Pard and his ideas 
should read the earliest possible French edition of his works, for translation 
from French into Latin and thence to English has proved, at least, a de- 
colonzing process 
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venerable one i\ludi ■\\e have m the Harvard Medical School 
Library is the second edition, published in 1649 Here 13 what 
IS antten 

‘The Aiiairtsmacs which happen in the internal] parts are 
incurable Such as frequently happen to those who have often 
had the unction and su cat for the cure of the I rench disease 
because the blood being so attenuated and heated therewnth 
that it cannot be contained m the receptacles of the Arten it 
distends it to that largncss as to hold a mans Fist, Which I have 
observed in the dead bodj of a certam Taj lor, who by an 
‘ifieiirtma of the Artenous vem suddenly whilst he was plaving 
at Tennis fell down dead, the vessel being broken his body 
bang opened I found a great quantity of blood powred forth 
into the capaaty of the Chest, but the body of the Artery was 
tolated to that hrgness I formerly mentioned and the inner 
thereof was bony For which cause within a while after 
*t to the great admiration of the beholders m the 
ysitians School whilst I pubhquelv dissected a body there, 
hved said he felt a beating and a great heat over 
a his body bv the force of the pulsation of all of the Arteries, 
occasion whereof he often swounded The cause of 

™ch a bony constitution of the Artenes by Aneunsmaes is, for 
at the hot and fervid blood first dilates the Coats of an Artery, 
an breaks them, which when it happens, it then borrowrs from 
e naghbounng bodies a 6t matter to restore the loosed con 
tinuity thereof ” 


»Tn 

e next paper on the cause of aneurysm which you should 
^^ember was written bj another soldier, Franas H Welch,' 
875, and was entitled “On Aortic Aneurvsm m the Armj, 
^ the Conditions Associated with it “ Osier sav^ that this 
P^per remoms the most important commumcation on the sub 
ject ui English, and I am glad to see that recentl> Dr E P 
of Johns Hopkins and his colleague Dr B M Baker, Jr , 
interest in its significance Here we find for 
tst tune a vei^ dear descnption of the macroscopical and 
^^^^^scopical appearance of syphihUc aortitis, and the view 
P essea That m the adoption of preventive measures against 
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aneurysm, the attention must be primarily directed against the 
cause of the aortic disease, notably the suppression of syphihs, 
and secondarily, agamst the conditions of dress, etc , which 
assist m its development ” 

The third paper that one should know, by sight anyway, is 
the one by Schaudinn^ and Hoffmann, appearing m 1905, and 
called “Vorlaufiger Bencht uber das Vorkommen von Spiro- 
chaeten m S)qDhihtischen Krankheitsprodukten und bei Papillo- 
men ” This paper described the results of the careful study of 
scrapmgs from syphihtic material m which were constantly 
found a pale-lookmg spirochaetal orgamsm This orgamsm had 
a peculiar morphological appearance, different m character from 
the darker lookmg spirochaetae that might be found in other 
conditions WTule no suggestion was made that such a “pale” 
spirochaeta was the cause of syphilis, yet the authors stated that 
it was not foimd m any of the other venereal lesions This report 
inevitably stimulated a great deal of work Presently confirma- 
tory and experimental data were produced to show that the cause 
of syphihs had been discovered and that the Spirochaeta paUida 
was the etiologic agent The next step was m the descnption, by 
Levaditi, of a method for the proper stammg of the Spirochaeta 
paUida m tissues — a method which was soon to become of great 
importance m connection with the study of aneurysm 

In the early part of the century, the immunologists were 
hard at work and much effort was bemg spent on complement- 
fixation tests for the diagnosis of vanous mfections Hence in 
1906, immediate mterest was aroused by a paper m the Deutsche 
medicmische Wochenschnft by Wassermann,'* Neisser, and Bruck 
entitled “Erne serodiagnostische ReakPon bei Syphihs ” These 
authors claimed to have found a serologic method for the diag- 
nosis of syphihs and their claims were soon confirmed by other 
w'orkers all over the world This paper, therefore, is the corner- 
stone on which has been built the most important smgle labora- 
tory test available for the diagnosis of thoraac aneuiy^sm 

In such fashion, the relaPonship between syphihs and aneu- 
rysm w^as worked out, first by the process of direct observaPon 
and dimcal-pathologic correlation, next by discovering the cause 
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of the pnmary disease, and then b> finding a rchable but simple 
laboratorj test through vrhich u as made possible the recognition 
of latent syphflis The final touch to this structure was added 
in 1909, by J H Wnght^ and Oscar Richardson m the patho- 
logic laboratory of the Massachusetts General Hospital Their 
short paper “Treponemata (Spirochaetae) m Svphditic Aortitis 
Five Cases, one with Aneurysm,” is a model of saendfic medical 
hterature. It gives credit where credit is due, and desenbes 
clearly , sucanctly, and without exaggeration, some most impor 
taut facts 



163 Spirochaetae in wall of an aortic aneoryam (From Wnght and 
Richardson ) 


Wnght and Richardson studied histologically aortas from 
of syphihtic aortitis and aneurysm, stainmg the material 
Levaditi’B method. “The findmg of the treponemata m an 
area of pnmary necrosis m the media as well as m association 
^th the necrosis m the fibrous tissue seems to justify the feelmg 
IFat the micro-organisins are to be regarded as the cause of the 
whole process, although the possibihty that they are merely 
®ccondarv mvaders cannot be denied ” That syphilis is the cause 
of the whole process is now generally admitted 

Naturally dimng the y ears from 1600 to the present a great 
'^cal of chnical knowledge m regard to aneurysm developed 
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Case after case was reported, senes of cases were worked up in 
vanous ways, usual and unusual physical signs were descnbed, 
and each successive generation of students was made familiar 
with the bizarre manner in which thoraac aneurysm may make 
Itself felt, may grow and may terminate Students m the 
seventies were referred for their readmg to the monographs of 
Cnsp (1846), Rokatansky (1850) or Broca (1856) For myself, 
m these times, I confess to an ever-mcreasing dehght in readmg 
and rereading the chapter on Aneurysm ''by Prof W Osier, 
M D , F R S ,” which appeared m the 1910 edition of the 
System of Medicme edited by Sir Clifford Allbutt This differs 
but little from the chapter on Aneimsm which the same author 
mote for Osier’s Modem Medicme m 1908, the chief difference 
bemg that m the Enghsh system "aneurysm” is spelled, punc- 
tihously, with a "y ” Another of my favontes is the chapter on 
"Aneurysm of the Arch of the Aorta” m Sir Wilham Broad- 
bent’s book on “Heart Disease,” a medical classic that everyone 
should know Add to these, mterestmg articles as they have come 
along m current penodicals from time to tune, and one has an 
adequate hbrary with which to study his cases 

Dr Lmn J Boyd,® workmg m Ann Arbor m 1924, did those 
of us with a statistical turn of mmd a great service by “A Study 
of Four Thousand Reported Cases of Aneurysm of the Thoracic 
Aorta ” The figures assembled m this paper are not difficult to 
remember and give at a glance a bird’s eye view of the subject 
which IS worth havmg 

Thoraac aneurysm is not a rare disease, and is about five 
tunes more common m men than women, it may be seen at any 
age but most often m individuals arovmd forty Sudden violent 
exertion may preapitate a latent aneurj’-sm, although the asso- 
ciation of s}Tphihs, alcohol, and hard work in the same individual 
is more important than occupation itself 

Thoraac aneurysms occur most frequently m the ascendmg 
aorta (48 per cent), next most commonly m the arch of the aorta 
(32 per cent), more rarely m the upper descendmg aorta (15 
per cent) and quite rarely m the lower descendmg aorta (5 per 
cent) jNTot mfrequently aneurj^ms are multiple 
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Shortness of breath, pam m the chest and cough arc the 
three common symptoms of thoraac aneurysm 

Patients 'mth thoraac aneurysm do not often hvc long after 
the disease is recognized Occasional cases are reported, how- 
ever, nbeh have hved comfortably with the disease from ten 
to thirty jears after its discovery About SO per cent of the 
cases die within two years after the diagnosis is estabhshed 
Half the cases die of rupture, and aneurysms m different 
atuabons tend to rupture more or less according to rule The 
common places of election for rupture are shown m the fol 
lowmg table 



Atcetuhm 
lort* per 

100 cun. 

Anho( 

•octAper 

100 CMC9 

Upper de^emd 
liUK aocU per 
100 cn«o. 

Lower dnocod* 
Inc aorta per 
100 cwi. 

Pencaxdjum 

57 

13 


2 

Left pleura 

2 


30 

46 

Eaophagus 

2 


19 

14 

Pigtt pleura 



10 

12 

Left bronchus 

ijIBg 

1 

u 

23 

4 

Trachea 


16 

5 


Externally 

5 

4 



Pulmonary artery 

10 

1 



^'e^» cava 

8 

2 



Left lung 


3 

5 

10 


Bearmg these figures m mmd, it is most important in the 
study of any mdividual msp to remember the position and chief 
anatomical relations of the aorta Most of the symptoms and 
physical signs of aneurysm are directly dependent on pressure 
effects on the structures adjacent to the dilated portion of the 
vessel. 

Part of the aorta hes free m the pericardial cavity for a short 
distance from its ongm, aneurysms of this mtrapencardial 
Pdrtion, more espeaally of one of the smuses of Valsalva, are 
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liable to rupture and to cause sudden death before any physical 
signs or symptoms arise Above this pomt, the ascending 
portion grows forward, is near the surface of the chest and 
accessible to physical exammation It has no attachment to 
surrounding structures, and enjoys considerable freedom of 
movement Aneurysm here often attains to considerable size 



Fig 164 — ^The aorta and its relations (From Gray’s Anatomy ) 

before it begins to give rise to any symptoms from pressure on 
surroundmg organs, so that the first indication of its presence 
may be a pulsatmg tumor nsible on the chest wall to the nght 
of the sternum 

The transverse portion of the arch, on the contrarj^ is deeply 
placed, pomts backward and to the left is more firmly fixed in 
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position, and is m such close relation to vanous important 
structures, that an out-pocheting from its surface cannot elude 
or be eluded bj the surroundmg organs Hence aneurj’sm of 
this portion of the aorta usuallj gives rise to symptoms from 
pressure on adjacent structures before it attains any great size 
Of these a brassy cough, a tracheal tug and difficulty of de 
glutition may be the first indications 

The descending aorta is deeply seated The only important 
structures m immediate relation arc the esophagus and thoraac 
duct Frequently the only 35Tnptom complamed of from aneu- 
risms here is pam m the back there may be no other physical 
signs or symptoms present 

These facts led Sir Wilham Broadbent to divide thoraac 
aneurysm mto his tno famous classes, yli!n<r)'Siii of PItystcal 
Signs and Aneurysm of Symptoms The former term apphes to 
aneurysms of the ascendmg aorta and first part of the arch, the 
latter to aneurysms of the transverse and descending portions of 
the aorta, 

I shall not waste your time with a reatabon of the common 
physical signs of aneurysm for with these, I am sure, you are 
all familiar Remember, however, what Sir W illiam Osier has 
said "There is no disease more conduave to chmeal humihty 
than aneurysm of the aorta ” 

Alwajis be on the lookout for it m anyone comnlammg of 
pam m the chest, dyspnea or cough Osier’s command, “Stnp 
to the bull,” IS the rule If the shirt and undershirt are tucked 


op to save tune, the aU important area aboie the level of the 
^cond nb may be covered Turn the patient and exaimne the 
ock, particularly the mterscapular areas If this is not done 
os a routme, the chances are it will be forgotten and perhaps 
the diagnosis may be imssed altogether To test for tracheal 
^g, cany out the procedure as desenbed ongmally by Surgeon- 
fajor Ohier * “Place the patient m the erect posibon, and 
ohect him to close his mouth and elevate his dun to almost the 
extent, then grasp the cncoid cartilage between the finger 
^d thumb, and use gentle upward pressure on it, when, if diln- 
uon or aneurvsm exist, the pulsabon of the aorta wall be 
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distinctly felt transmitted through the trachea to the hand 
The act of examination will mcrease laryngeal distress should 
this accompany the disease ” Bear m min d the importance of 
the aneurysmal second sound It is difficult to descnbe, for it 
may be low-pitched and musical or loud and rmgmg If it is 
accompamed by a palpable diastohc shock, however, it is a vety 
helpful sign Remember that the heart is not enlarged unless 
there is an accompanymg aortic msufficiency The apex beat 
may be displaced considerably and be found below or outside 
Its normal position but this should not be mistaken for hy- 
pertrophy 

The picture produced by rupture may be very interesting 
and some of its charactenstics may be worth mentiomng When 
an aneurysm ruptures mto the pencardium death is sudden 
It is usually an unexpected necropsy findmg When an aneu- 
rysm ruptures mto the pleural cavity, it also usually proves fatal 
within a short penod of time When an aneurysm ruptures 
mto the esophagus, the process is apt to be one of gradual erosion 
with hrst dysphagia, then local necrosis and gangrene, often 
leading to the suspiaon of cancer of the esophagus instead of 
the correct diagnosis When an aneurysm ruptures mto the 
bronchus or trachea there may be a sudden fatal hemorrhage 
But more frequently a chrome tracheitis occurs first and bloody 
sputa may appear and disappear over long periods of time, or 
there may develop bronchiectasis and infection with a very 
confusmg picture When an aneurysm ruptures externally it 
at first "weeps” and finally bursts with sudden death When an 
aneurji-sm ruptures mto the pulmonary artery, the immediate 
symptom is sudden pain m the chest, dyspnea, and perhaps 
cough with a httle blood-stained sputum A continuous roarmg 
murmur develops, and this may be accompamed by a thrill 
When an aneurysm ruptures mto the supenor vena cava the 
immediate symptoms are severe dyspnea, cyanosis, edema of 
neck and face and the development of distended veins on the 
front of the chest from collateral arculation established betneen 
the mtemal mammary and the mtercostal and superficial epi- 
gastne vems WTien an aneurj^m ruptures mto the lung. 



A C'iSE OF THOEACIC ANETTRYSM 877 


slight and recumng hemoptysis maj occur and there may de 
velop signs of atelectasis 

I hope that dunng this discussion \ ou have kept m mmd the 
case which I have reported and agree with me m finding it of 
more than usual mterest. Tor this patient had as you mav 
recall, clmically, as well as radiologicaUv and pathologicaUv 
what amounted to two lesions an ancurvsm of signs and an 
aneurysm of symptoms The aneurysm of signs produced an 
increased retrosternal dulness, a heaving evpansde thrust to the 
upper chest, and a nngmg aneurysmal second sound Ongmat- 
ing m the ascendmg aorta, it was able to grow forward without 
producing any particular pressure symptoms and therefore, did 
not cause discomfort. The aneurj’sm of sjuiptoms, on the 
other hand, was m the descendmg aorta and produced pam m 
the back It was not near enough to the surface to produce any 
signs Death, quite properly, was caused bj rupture of this 
aneurysm mto the left pleural cavity, as this is the manner in 
which nearly half of such cases end Had the aneurvsm of signs 
ruptured, it would have been more likely to have broken mto 
the pencarthum, the pulmonary artery , or the superior vena cava 
A careful climaan who takes a good history and knows 
physical diagnosis should be able to make the diagnosis of aneu 


rynin and to locate the lesion in most cases with a fair degree 
of accuracy There are two adjuvants to chmeal knowledge, 
however, which are very useful These are the Wassermann 


rcachon and the x ray 

The Wassermann reaction m cases of aneurvsm is likely to 
he posihve In the latest figures that I have seen, Moore,'' 
Langlade, and Reismger of Johns Hopkins found it positive m 
50 out of 52 cases (98 per cent) I have looked up the records 
of a group of 57 of the Peter Bent Bngham Hospital cases and 
acre the test was positive m 50 (88 per cent) This means that 
m the doubtful case in which the diagnosis rests between aneu- 
rysm and some other intrathoraac lesion, a negative Wasser 


®^n reaction pomts against the diagnosis of aneurysm while a 
positive reaction is a bit of evudence m its favor 

1 am sure that ev ery one nowadav s agrees as to the diagnostic 
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value of the x-ray and fluoroscope Certain aneurysms are 
detected by this method of study which could not possibly be 
recognized by any other means 

The treatment of aneurysm is only fairly satisfactory but is 
makmg slow but sure progress Vigorous antduetic medicabon 
unquestionably is of some value m most cases I think that 
several courses of mercury and of iodide combmed with three of 
neoarsphenamme were of help to the case I have descnbed 
The symptom of pain disappeared very qmckly, the patient 
gamed 15 pounds m weight, httle by httle, and was able to lead 
an active hfe for several years after the cause of his troubles 
was recognized Durmg this penod, however, the aneurysm 
grew m size, as the -r-ray demonstrated, and the disease ended 
m typical fashion The patient was an elderly person, and on 
this account, one rmght have predicted a relatively benign course 
for the lUness The results of treatment, therefore, m this case, 
are difficult to evaluate 

The results of treatment which have been reported by 
Moore, Danglade, and Reismger are more convmcmg Of 25 
patients with aortic aneurysm who received but httle treatment, 
the average duration of hfe from the onset of symptoms to death 
was only nineteen months But m 15 cases which were ade- 
quately treated, there were many fewer deaths and the average 
duration of hfe was seventy-five months They used for medica- 
tion, bismuth, iodide, bismuth arsphenamme sulphate (bismar- 
sen), and small doses of neoarsphenamme m selected cases They 
emphasize the need of continuous and prolonged treatment and 
paid no attention to the response of the Wassermann reaction 
since Wassermann fastness is the rule I think that their thera- 
peutic suggestions are well worth foUowmg, certainly their 
results appear impressive 

Surgery, too, rarely may have somethmg to offer So long 
ago as 1864, Moore® and Murcheson reported “On a new method 
for procurmg the Consohdation of Fibrm in certain incurable 
aneurysms,” m which they descnbed a case which was wired, 
and ever smce sporadic efforts have been made to improve this 
method On the whole, procedures of this sort have not been 



A CASE or TnORi\CIC ANEirR\SlI 


87Q 


stnkmglv successful Rcccnth a new plan of surgical attack 
has been suggested Dr J C White* has reported 3 cases of 
aneurysm at the Massachusetts General Hospital m which the 
very distressing symptom of pain unrelierable b) antiluetic 
remedies was dramabcalh helped bv paravertebral mjections of 
procame or alcohol This operation which is relatively simple 
ma) be well worth while to keep in mind 

I began this dime with a case report In discussion, I have 
tned to show on what foundation our knowledge of thoraac 
aneurysm has been bmlt, t\bat a serious affliction is this disorder 
and along what hnes its treatment is now best pursued I end 
with a look to the future Aneurysm is due to an infection that 
can be prevented Perhapis, as time goes on, as Osier hoped, 
perhaps at the very outset, at the portal of entry the disease 
®ay be jugulated. 
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CLIOTC OF DR HERRiLAN L BLUJIGART 


Medical See\7Ce, Beth Israel Hospital 


the CLnnCAI, syndrome of subacute bacterial 
ENDOCARDITIS INVOLVING THE RIGHT CHAMBERS 
OF THE HEART 


StTBACUTE bactenal endocardihs has an importance some 
what out of proportion to its frequency, partl> on account of its 
great gravitj, and parti} because of the difficulties which fre 
quentl} attend the diagnosis In cardiac patients with fever, 
the presence of clubbed fingers, splemc enlargement, hematuria, 
petechial hemorrhages and other evidence of embohc phenomena 
readily suggests the diagnosis of subacute bactenal endocardibs, 
the isolation of the invading organism by blood cultures con- 
clusively establishes the diagnosis The importance of the 
search for penpheral embohsm and blood stream mfection can- 
not be overestimated as the diagnosis of the disease turns largely 
r® their discover} It is not suffiaently recognized, however, 
that when the pathologic process is confined to the nght chambers 
of the heart the penpheral embohc phenomena and penpheral 
lood stream mfecUon maj be absenU The diagnosis must then 
be made on the basis of a different but nevertheless characteristic 
^drome of symptoms and signs The purpose of this clinic is 
to present this charactenstic syndrome together rvith its ex- 
planabon based on the observed imderlying patholog) 


I H 12 808 The fint patient to be presented is a nbeteen 
Ja *tenoErapber who was admitted to the Beth Israel Hospital on 

f complaining of persistent congh chills and fever The 

and sooal histones are Irrelevant. She has not had rheumatic fever 
scarlet fever diphtheria pleurisy malana or mfln enra . For the 
^ a«'*en >'cars she has had two or three attacks of acute loosinitis 
J'car Since the age of two years she has been known to hav’c a heart 
voi. j 6— s6 8Si 
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murmur that was considered of no consequence She has always felt per 
fectly well, has been a vigorous worker, and has been able to indulge m the 
usual activities of girls of her own age Her weight was 118 pounds six months 
ago, her weight at the time of entry to this hospital, five weeks ago, was 113 
pounds, the present weight is 123 pounds 

The present illness began four and a half weeks before entrance to this 
hospital when, without evident cause, she expenenced chills lasting one half 
hour She felt well the followmg day, returned to work, but was forced to 
bed early in the evening by a recurrence of chills Durmg the following week, 
or until three weeks before entry, she suffered malaise, weakness, two or three 
chills daily, accompanied by fever of 101 to 102 F , and a sharp “pulling” 
pain in the left flank which radiated to the back The pain varied in intensity 
but never disappeared entirely Coincident with this pain, the patient expen 
enced frequency and bunung micturition but no evident hematuna or poly 
una She was informed by her physician that she was suflfenng from pyelitis 

One week before entry a sharp “pulling” pam appeared in the nght 
flank similar to that previously present in the left flank The pain ivas 
persistent and was aggravated somewhat by motion and particularly by 
micturition There was no pain in the right or left upper quadrants of the 
abdomen At about this same tune, the patient began to be troubled by a 
persistent nonproductive cough and pain in the left chest and axilla which 
was aggravated by deep inspiration Because of the persistent fever, malaise, 
burning micturition, and cough during the week before entry, the patient 
was referred to the hospital 

Physical examination at the time of admission showed a fairly well 
developed young girl lying flat in bed, apparently quite comfortable There 
were no conjunctival or retinal hemorrhages and no petechiae Over the 
left midback at the angle of the scapula and corresponding to the area where 
the patient expenenced pain, dulness, bronchial breathmg, and increased 
transmission of whispiered and spioken voice were evident Similar physical 
sig^s were present over the right back, particularly at the base. Examine 
tion of the heart showed dimensions well within the limits of normal The 
ventncular rate was 96 per minute, the rhythm regular, and the sounds not 
particularly hyperactive in quality Over the pulmonic area a sharply 
localized soft systolic murmur and a much fainter diastolic murmur were 
audible No thrills were palpable The blood pressure was 118 mm Hg 
systolic, 68 mm Hg diastolic The radial pulses were equal and synchronous 
and there were no peripheral signs of aortic insufficiency The abdomen 
was soft and nontender The spleen could not be felt and no enlargement 
was evident by percussion There was no costovertebral tenderness There 
was no peripheral adenopathy The fingers and toes showed no tenderness 
or clubbing The supierfiaal and deep reflexes were normal Examination 
of the blood showed 4,000,000 red blood cells pier cubic millimeter, the hemo- 
globin 70 per cent by Tallquist, the white blood cell count 10,000 pier cubic 
millimeter, of which 73 per cent were jxilymorphonuclear neutrophils, 22 
pier cent lymphocytes, 4 pier cent monocytes, and 1 per cent eosmophils 
Examination of the blood smear showed no evidences of anemia and no ma 
lanal organisms Platelets wera normal Examination of an uncathetenzed 
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speamen of unne showed completely normal findings The stools were 
normal The Wassermann Kahn and Hinton tests were negative TTie 
Widal reaction for Baallua typhosus and ftiratyphosus \ and B wtxs negative. 
Agglutination tests for undulant fever were likewise negative. Cultures of 
the peripheral blood showed no growth of organisms Electrocardiographic 
tracings showed completely normal curv’cs. TTiere was no right or left axis 
deviation 

Siereorocntsaiopvphcal examtrutiton of the chest by Dr Samuel A Robins 
showed patches of consolidation m both lower lung fields. Both sides of the 
diaphragm were dearly outlmed the right and left costophrenic angles were 
hazy The findings were In harmony with the physical signs and indicated 
a pneumonic process in both lower lobes. Roentgenograms of the kidneys 
showed both kidney outlines visible and normal in contour size and position 
Diainosu — ^The findings in this patient pointed to two definite patho- 
logic processes one aflfecung the heart the other the lungs. Thenegatiie 
history of rheumatic infection and the absence of dinicaJ signs of mitral or 
aortic valvular heart disease practically ruled out the possibility of chronic 
rheumatic mvolveraent of the heart the most frequent cause of heart disease 
m subjects the age of our patient The presence of a harsh systolic and a 
softer less prominent early diastolic murmur in the pulmonic area and the 
hiftor) of pathologic murmurs heard since childhood supported the diagnosis 
of congenital heart disease possibly patent ductus artenosus or interven 
tncular septum defect wnth or without pulmonary stenosis. 

The history of burning micttmtion and pain m both flanks with a «ptic 
toperature suggested the possibility of pyehtii but the negative unne 
undmgB the normal kidney outlines with absence of costovertebral tenderness 
TO palpation and percussion failed to support a diagnosis of renal pathology 
The physical signs m the chest and x ray findings pointed definitely to bron 
chopneumonic mvolvement of the lungs. It was difficult however to beliei'e 
that this condition was the primary cause of the patient ■ complaints. Bron 
chopneunionia in young individuals Is usually a self limited disease whereas, 
m this patient cough and fever had continued for several weeks without signs 
of abatement The patient felt surprisingly well moreover and the absence 
^^Tanosis and dyspnea were not m acconl with a diagnosis of pnmary bron 
TOopneumonia. The findings given during the presentation of the patient 
•^cd out such possibilities as malaria miliary tuberculosis, typhoid or 
paratyphoid fe\’er or undulant fever 

The diagnosis of acute or subacute bacterial endocarditis could not be 
“«blished The evidence on which this diagnosis usually rests was absent 
^ were no signs of peripheral embolic phenomena, no dubbing of the 
Variations m the cardiac murmurs enlargement of the spleen evi 
®ce of acute giomendar or focal nephritis and the blood cultures were 
^^eotly negative. The conUnued presence of septic temperature with a 
hv persistently near the upper limits of normal suggested howci*er 

^ process of exdusion that we were dealing with an infection caused by 
^wganism of relatively low virulence. Our inability to localize the mfec 
^ 'Jae^here in the body together with the evidence of pathologic processes 
e right chambers of the heart and In the lungs suggested that the pnmar> 
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site of the infectious process was probably in the right chambers of the heart 
and that the pulmonary pathology was due to emboli thrown out into the lung 
fields These findings were consistent with a diagnosis of subacute bactenal 
endocarditis superimposed on a congenital heart defect with secondary mul 
tiple infarcts in the lung, and so a presumptive diagnosis of these conditions 
was made It was deaded, however, not to inform the patient’s relatives 
until the diagnosis could be established with absolute assurance 

Course of Illness — The patient was placed on a high caloric diet because 
of the prolonged fever and she gained 10 pounds in weight She felt per 
fectly comfortable Eleven urine examinations show ed no abnormal findings 
and seventeen white blood examinations were not remarkable except for 
three counts of 13,200 to 15,000 cells per cubic millimeter Repeated exam 
ination of the chest showed persistence of the process m the lung with marked 
fluctuations in its extent Six blood cultures were made on various occasions 
during the nse in temperature after chills Two cultures made subsequently 
were reported as piositive for nonhemolytic streptococci At no time have 
pietechiae, peripheral embolic phenomena, enlargement of the spleen or 
clubbing of the fingers been present 

Conclusive proof of the explanation of the clinical syndrome 
just presented would be dependent on postmortem verification 
Before discussmg the sigmfiicance of some of the phenomena 
shown by this patient, it will be of mterest, therefore, to review 
the chnical and postmortem findmgs of another case 

Case n — B I H 469 The patient wms a thirteen year old school girl 
who entered the hospital complaining of malaise, loss of weight, and pain in 
the upper and lower extremities, eight months m duration The famib 
history was negative According to the patient's past history, the diagnosis 
of congenital heart disease had been made when she was two and a half years 
of ag^ She had had chickenpox, diphtheria, measles, mumps, whooping 
cough, mfluenza, and had had several attacks of tonsillitis There was no 
history of acute rheumatic fever or chorea 

Present Illness — The patient had felt pierfectly well until eight months 
prexuous to admission when, without evident cause, she experienced the 
gradual onset of malaise, anorexia, and fever, the latter bemg present in the 
evening and night but disappearing by morning From time to time she ex 
perienced pains referable to various parts of the abdomen, but somewhat 
more frequently to the left upper quadrant She also experienced occasional 
pains in both legs with tingling sensations in the thighs and in the toes 
Approximately seven months previous to entrance into the hospital the 
patient noticed that the unne was at times reddish, and that she was troubled 
by frequency During the month previous to her coming to the hospital she 
developed an irntative nonproductive cough, and was troubled by pain in the 
chest aggravated by deep inspiration Because of the increased severity of 
the cough and other symptoms, the patient entered the hospital for diagnosis 
and treatment 
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Phrstcal fxamtnalton shoued a fatH> \\ell-dev*eloped and nounahed prl 
with greenish j-dlov. color of the akin She was mentally clear and coopera 
uve. Examination of the lungs showed dulncM at the nght base but the 
breath sounds ^\ere normal The heart according to palpation and per 
cussKtn u-as slightly enlarged The rhythm ^^'as regular the rate 124 per 
minute. A loud harsh rather high pitched murmur tvas heard every%vhere 
o>’cr the precordium but espeaally ov'er the sternum at the level of the third 
nb A short early diastolic murmur titus audible and s>'stolic and diastolic 
thrills were palpable o\*er this area The second pulmonic sound %\‘a 8 markedly 



I 63 Roentgenogram of heart and lungs showing coarse mottling m both 
lung helds due to septic infarcts. 

^J^^tuated The brachial blood pressure u'aa 114 mm Hg systolic 72 mm 
ng chastohe, and \rai equal in both arms The radial pulses a*ere equal and 
•JTichronoui and there were no penpheral signs of aortic insufiiciencj The 
•hghtly enlarged by palpation and percussion No abdominal 
®rne »8 was elicited by palpation No cutaneous or conjunctival petechial 
**^*^^ 8 ®* could be teen There wa» no clubbing of the fingers or toes. 

Examination of the blood showed 4 000 000 red blood celU per cubic 
. the hemoglobin 70 per cent The white blood count ^■aned from 
^ to 17 000 per cubic millimeter of which approximately 75 per cent 
Polymorphonuclear neutrophils 20 per cent l>mpboc>'tes and 5 per 
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cent monocytes Platelets were normal The unne contained the slightes 
possible trace to a trace of albumin, many red blood cells, and occasions 
brown granular and hyaline casts The nonprotein nitrogen concentratioi 
in the blood was normal Roentgenographical examination of the ches 
showed mcreased width and density of the hilus shadows and the presence o 
coarse mottling m both lower lung fields (Fig 165) The diaphragm wa; 
sharply defined and the costophrenic angles were clear The heart was slightlj 



Fig 166 — Heart of Case II The valves and endocardium of the left 
ventricle are free of vegetations The vegetations on the mural endocardium 
of the right auricle and ventncle, and the vegetations on the tricuspid valve 
are shown The lower probe is shown passing through the interventricular 
septum defect The upper probe is shown passing through the potentiallv 
patent foramen ovale 

enlarged in the trans\'erse diameter The electrocardiographic tracings were 
normal Repeated cultures of the peripheral blood were negative 

Diagnosis — The diagnoses of congenita! heart disease, subacute bac 
tenal endocarditis, multiple septic pulmonary infarcts, and acute glomemlo- 
nephritis were made. 

Course of Illness — ^The clinical course was rapidly downward Petechial 
spots appeared in the fundi of the eyes and also over the abdomen The 
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almost entirely destroyed by the vegetations, which extended down over the 
mural endocardium of the upper half of the right ventncle It is frequentl) 
impossible to be certain whether the tricuspid valve has been the site of a 
congenital lesion or whether the condition of the valve is the result of an 
acquired infective lesion w The appearance of the tricuspid valvular nng 
in this patient indicates that the tricuspid stenosis wus not a congenital 
defect but was due to occlusion of the orifice by the redundant masses of 
vegetations The endocardium of the right auncle was not involved Micro- 
scopical examination of crushed fragments of the vegetations disclosed enor 
mous numbers of short chained streptococci consistent in appearance wnth 
streptococcus iiridans The pulmonary valve was entirely normal The 
left chambers of the heart showed no evidence of endocarditis and both the 
mitral and aortic valves were normal A sinus tract, 8 mm in diameter and 
3 mm in length, was present in the membranous part of the interventncular 
septum just below the mitral valve The tract was obviously infected, the 
lumen bemg lined wnth soft grayish material The orifice of the tract in the 
left ventricle was clean and devoid of vegetations indicating that the flow of 
blood during life had been entirely from the left to the right ventncle. A 
probe passed through the tract from the left ventncle emerged in the nght 
ventricle in the midst of the large vegetative masses at the base of the tn 
cuspid valve A slitlike patent foramen ovale, well protected by flaps m 
either auncle, was also present 

The lungs were bloody and many firm nodular areas were paljjable. On 
section some of these areas showed necrotic soft centers, a result, presumably, 
of septic emboli The larger pulmonary arteries and veins showed no evi 
dence of thromboses or emboh but, microscopically, infected emboli were 
readily found, especially m conjunction w'lth the septic mfarcts (Fig 167) 
The spleen was enlarged and the capsule irregularly thickened The kidneys 
showed a typical picture of acute and chronic glomerulonephritis, including 
thrombosis of many glomeruli and all stages up to complete fibrosis The 
tubules contained many hyaline and cellular casts and showed secondary 
degenerative changes The pathologic diagnoses were congenital heart 
disease with inteiw^entricular septum defect and patent foramen ovale, sub- 
acute bacterial endocarditis of the tricuspid valve, the latter showing stenosis 
and msufficiency, septic infarction of the lungs, acute and chronic glomerulo- 
nephritis, hypertrophy and ddatation of the heart, chronic fibrous splenitis, 
and chronic passive congestion of the liver and spleen 

PISCUSSION 

The case just reviewed illustrates a later stage of the chnical 
progress of the same condition seen m the first patient On the 
basis of these 2 cases the life history of the disease can be recon- 
structed and the dimcal phenomena can be more readily under- 
stood The sjTidrome of subacute bactenal endocarditis involv- 
ing the nght chambers of the heart differs from the more usual 
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sjTidrome of m\oUement of the left chambers of the heart m 
that the classical signs of splenic, renal, and cerebral infarcts 
and other evidence of penpheral emboli ma\ be absent In 
their place one finds irregular mamfestations of protracted 
pulmonary infection This infection is due to the contmual 
accession of multiple small emboli in the fme capillarj mesh 
work of the lungs In a patient with congcmtal heart disease 
and the signs of pulmonary mfection the relationship between 
these two becomes more readily estabhshed on the basis of these 
observabons In bnef, the syndrome of subacute bactenal 
endocarditis affecbng the right chambers of the heart consists 
jn (1) the presence of a cardiac lesion mvolving the nght cham- 
ers of the heart, (2) generalized evidences of mfeebon, » e , 
ever, tachycardia, leukocytosis, etc., (3) mstead of evidences 
0 penpheral emboh m the greater arculabon, the symptoms 
and signs of protracted atypical pulmonary mfeebon due to 
mulbple sepbc infarcts Only m the far advanced stages of the 
aease when necrosis of the sepbc pulmonary infarcts occurs 
niay organisms be released from the lungs mto the greater ar- 
nulabon The more usual features of the disease mav then 
appear and posibve blood cultures ina> be obtamed. If the 
^ijuance of events just described is borne in rmnd, however, the 
agnosis of subacute bactenal endocarditis frequently can be 
■"ade relabvely early and many months of mdeasion and sus 
pause may be obviated 

We importance of the above considerabons is shown b> one 
° e cases observed by Sir Thomas Border some twenty-eight 
'ears ago • The charactensbc features of the syndrome are so 
'^'ndlj desenbed that it wiU be of interest to quote the case 
““tory m full 


lulv lom*^ seven years a-aa admitted under the care of Dr Gee, in 
°° account of ihort breath and cough BronchiU* was present 
^termiT^ cyanosia but the fingers T\*ere aome\\hat dubbed Quotidian 
fever lasting for some three months, suggested infection of a 
^*Qo-orem^ ^^®ctive heart but tivo blood cultures yielded no growth of 
Eventually the fever subsided though It did not completely 
^ ® convalescent home Three weeks later 

to hospital under the care of Dr Ilcmngham ogam strffenng 
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from bronchitis A very loud and prolonged systolic murmur was heard all 
over the chest and also at the back, its maximum intensitv was over the 
pulmonary area and down the left border of the sternum Six weeks later 
signs of kidney disease appeared — hematuna, albuminuria, scanty unne, and 
edema There was practically no fever The edema mcreased and the hoj 
eventually died, three months after his second admission and eight months 
after the onset of his illness Postmortem Both right and left chambers of 
the heart were much dilated, as also were the mitral and tncuspid valves 
Both ventricles were somewhat hypertrophied The aortic, mitral, and 
tncuspid valve cusps were all natural The pulmonary valve cusps showed 
numerous warty vegetations but no evidence of congenital disease. These 
vegetations spread a little way along the wall of the pulmonary artery In 
the conus, just below the pulmonary valve, was a firm fibrous band, which 
had probably caused some pulmonary stenosis The septum ventnculorum 
was patent abovCr by a hole as large as a sixpence. The heart’s blood, the 
vegetations, and the spleen w'ere sterile after cultivation, but the vegetations 
and heart-wall show'ed numerous masses of minute gram-negative bacilli m 
section, probablj' influenza bacilli ” 


The locahzation of the pathologic process to the nght cham- 
bers of the heart, the presence of fever, etc , the stenJe blood 
cultures during life together with the prominent pulmonary 
features and the complete absence of penpheral embohc phe- 
nomena, except for hematuna appearmg only six weeks before 
death, exemplify stnkmgly the cardmal features of the syn- 
drome Another case dlustratmg many of the features of this 
syndrome has been described recently by White and Boyes 
All these cases showed mterventncular septal defects but the 
syndrome may, of course, appear m any case which shows nght- 
sided subacute bactenal endocarditis regardless of whether the 
underlymg lesion is or is not a congemtal defect It is of interest 
to note that, m the two mstances m which Libman® observed 
embohc vegetations m the pulmonary vessels, nght-sided lesions 
were present 

The presence of hematuna in Case H and also m Horders 
case suggests the late appearance of embohc glomerulonephntis 
as descnbed by Loehlem® and considered charactenstic by 
Baehr and Lande ^ It should be observed, however, that 
hematuna and petechiae are considered by some to be an ex- 
pression of a hemorrhagic tendency m this disease rather than 
related to embolism ” The completeness with which the lungs 
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evidently are able to hold back the numerous organisms de- 
hvered m the mfected pulmonary blood is remarkable and ex 
plains why the more usual chmcal features of subacute bac 
tenal endocarditis upon which rchancc is so strongh placed 
are lackmg m this form of the disease This sievehke quahty 
of the lungs which enables the withdrawal of bacteria from the 
acbve circulation is also shown by certain cases ot myelogenous 
leukemia m which cough is a promment symiptom and m i\ hich 
pathologic section reveals many of the pulmonan capiUanes 
occluded by these large myeloid cells ’ 

Patients with lesions in the left chambers of the heart ma\ 
also show cough and other pulmonary signs This may be due 
to pulmonary congestion for we encounter a similar cough m 
certam phases of imtral stenosis ImtaDon of enlarged tracheo 
bronchial nodes* and emboh m the bronchial artenes* have also 
^^6® suggested as possible causes of cough in subacute bactenal 
®docarditis, but m any case, the appearance of such features 
along with the other evidences of left sided lesions should 
present no difficulties m diagnosis Smularly, the other e\a- 
dences of left-sided lesions will clarify the diagnosis in cases 
which are m the bactenal free stage with negative blood cultures 
The fact that the pathologic processes were confined to the 
Dght chambers of the heart m these cases illustrates the well- 
hnown predilection of subacute bactenal endocarditis to develop 
on the site of previous endocardial mjurv ' * This tendency is 
great that, as pomted out by Fulton and Lenne, one can 
practically disnuss the diagnosis of subacute bactenal endocar- 
ba in any doubtful case if no murmurs are present A similar 
^bfiequeat assoaation of auncular fibrillation and subacute bac- 
terial endocarditis has been noted by Libman,’ the presence of 
e former condition tendmg to rule out the diagnosis of the 
“tter condition 

The absence of cyanosis and clubbmg of the fingers and 
ees in our patients is of particular mterest smee these two signs 
not only in subacute bactenal endocarditis but also m 
Petients with congemtal heart disease It is not suffiaently 
^ecognized^ however, that the majority of patients with con 
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genital heart disease do not show cyanosis One of the mam 
causes of cyanosis in patients with congenital heart disease is 
the presence of veno-artenal shunts The left ventncle of the 
second patient and possibly that of the first patient communi- 
cated freely with the nght ventncle by means of an mterven- 
tncular septal defect The complete absence of vegetations on 
the endocardium of the left ventncle, the absence of orgamsms 
m the penpheral blood and the chmcal absence of cyanosis 
indicate that the higher pressures developed by the left ventncle 
caused blood to flow from the left ventncle to the nght ventncle 
and that no significant flow of blood m the reverse direction 
occurred 

These cases of subacute bactenal endocarditis engrafted on 
the site of a congenital defect illustrate the penl to which 
patients with such lesions are continually exposed, and the 
necessity of a guarded prognosis in spite of the fact that, m the 
absence of such infection, patients with congenital defects may 
hve comfortably to advanced years and even surpass the average 
duration of human hfe 

SUMMARY 

In cardiac patients with fever, the presence of clubbed fingers, 
splemc enlargement, hematuna, petechial hemorrhages, and 
other evidence of embohc phenomena readily suggests the 
diagnosis of subacute bactenal endocarditis, the isolation of the 
mvadmg orgamsm by blood cultures conclusively estabhshes the 
diagnosis The importance of the search for penpheral embohsm 
and blood stream infection cannot be overestimated as the 
diagnosis of the disease turns largely on their discovery It is 
not sufiiaently recognized, however, that when the pathologic 
process is confined to the nght chambers of the heart the per- 
ipheral embohc phenomena and penpheral blood stream infec- 
tion may be absent The diagnosis must then be made on the 
basis of a different but nevertheless charactenstic syndrome of 
symptoms and signs The syndrome of subacute bactenal 
endocarditis affectmg the nght chambers of the heart consists 
m (1) the presence of a cardiac lesion mvohnng the nght cham- 
bers of the heart, (2) generalized ewdences of infection, ; e > 
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fe\’er, tachj cardia, leukocs tosis, etc., (3) instead of evidences of 
peripheral emboh m the greater circulation, the sjTnptoms and 
signs of protracted atj’pical pulmonary infection due to multiple 
septic infarcts Only in the far advanced stages of the disease 
when necrosis of the septic pulmonary infarcts occurs may organ 
isms be released from the lungs into the greater arculation The 
more usual features of the disease may then appear and positive 
blood cultures mav be obtained If the sequence of events de 
scribed is borne in imnd, however, the diagnosis of subacute 
bacterial endocarditis frequently can be made relatively early 
and many months of indeasion and suspense may be obviated 
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nitroglycerin collapse— a potential danger 

IN THERAPY REPORT OF THREE CASES 

It is not uncommon for a patient who is first advised to try 
mtroglycerm for attacks of angina pectons to express appre- 
J^on about the use of a drug with such an impressive name 
He IS usually assured by his physiaan that the explosive effects 
not to be feared and that the most disagreeable symptoms 
l^t he may have from its use are flushmg of the face, or a 
ttmpmg headache The more serious results of mtroglycerm 
®^tption have been observed by us m 3 cases and make us 
wheve that early wanungs by Field, 1858,’ and by Honert, 
and the dubious opimon of some pabents about a trial of 
^ medicme should at least be kept m min d by the doctor who 
it A rather s imil ar situabon exists as regards toxic 
nm lyopia from digitahs in that it was descnbed by Withering 
y m the use of the drug but was forgotten and rediscovered 
^'^1 tunes m the next century 

lo a recently published article Prodger and Ayman’ have 
^^rtewed the rather scanty hterature on the subject and have 
^ported 4 cases out of 110 tested with mtroglycerm showmg 
ro coUjpjg immediately after subhngual doses of 1/150 
/50 gram of the drug The blood pressure could not be de- 
^^^uned in 2 cases and the pulse could not be felt Heart block 
proved to be present by electrocardiogram m 1 case dunng 
symeope and the progress of a cardiac mfarcbon was unfavor' 
b ui the other Th^ refer to 2 pabents menboned 

^ te* who had syncopal attacks after 1/100 gram of mtro 
89s 
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gl^cenn These 2 cases we wish to descnbe more fully as well 
as one other seen by one of us since, out of a total of 900 cases 
of angina pectons, almost all of whom have used mtroglycenn 

Case I — The patient ivas a man of fifty two who was seen October 30, 
1924, at a time when he was having slight attacks of faintness and nausea 
assoaated with a respiratory infection These had come on when he was 
attempting to continue his legal work At that time nothing wTong w'lth his 
heart was disco\ered on physical examination The blood pressure was 110 
mm sj'stohc and 80 mm diastolic He was not seen again until April 11, 
1931 He then said that for the past two vears he had had a little substemal 
oppression on exertion radiating toward the axilla His local doctor had 
discovered mild hypertension and a year before he was seen b 3 ^ us a diagnosis 
of angina pectons had been made Four days before our consultation he 
began to have an increase m the seventy and frequency of his attacks of 
pain He had been quite fatigued and had had an attack of grippe a few 
w’eeks before He had taken no medicine but earned nitroglycerin although 
he had never tried it Physical examination showed him to be in good gen 
eral condition The blood pressure was 155 mm systolic and 95 mm dias- 
tolic The heart was regular at a rate of 72 The apex and left border of 
dulness of the heart were 8§ cm to the left of the midsternal line and in the 
midclavicular line The sounds were of fairly good quality and there were 
no murmurs There was no evidence of congestive failure Fluoroscopic 
examination showed the heart to be slightly enlarged with slight thickening 
and tortuosity of the aorta At the end of the examination, while his con 
dition was being discussed, he had an attack of substernal oppression which 
was quite severe He put a tablet of nitroglycerin, grain 1/100, under his 
tongue and in a very short time he became faint and had profuse perspiration 
The pulse became verj^ small and the heart sounds very faint and the rate 
slow He collapsed, became very gray and almost comatose, but gradually 
revived upon inhalation of aromatic spirits of ammonia and a drink of cold 
water He remained faint for fifteen or twenty minutes As the heart 
action improved and the faintness decreased, the pain returned He was 
admitted to the hospital w here tw o }-grain doses of morphine had to be given in 
the afternoon and evening to relieve the pain The blood pressure next da 5 
was 130 mm systolic and 90 mm diastolic. No change was noted in the 
examination of the heart at any time His temperature, however, rose to 
102 F and the white count to 16,500 

Electrocardiogram taken April 14th showed slight right axis deviation 
and inverted T waves m leads I and II, characteristic of coronary throm- 
bosis A friction rub was audible over the precordium on April 16th The 
blood pressure on that day was 115 mm systolic and 75 mm diastolic At 
the time of his discharge from the hospital, Mav 14th, the electrocardiogram 
showed intrax entricular block with inversion of the T wave in lead I The 
blood pressure had returned to 140 mm systolic and 90 mm diastolic but the 
heart had increased somewhat m size He has been improving since that 
time and when last seen October 22, 1932, was m a good state of health 
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Ctt© U — ^Tbe second patient n man of 8ixt> -eight uho was seen 
•Hortly after the first patient naTncl> on Apnl 23 1931 He had alxsava been 
well and active except that for a few yTore he had been somewhat dyspneic 
upon climbing stairs His father hod died suddenly at the age of seventy 
On the da> that the patient was first seen be had noted a little dyspnea 
after climbing the 8ubw“i> stairs and therefore he took a nitrogI>'cenn tablet 
at the advice of a friend who used this drug himself He promptly fainted 
and was rushed to the hospital but he had recov'cred consaouaness at the 
time of admission When seen by us he was still a little weak- He stated 
that he had been unconsaous about fifteen minutes and the attack was 
preceded by a fedmg as If his head were bulging He had vomited during 
the unconsaouincss- The blood pressure wtis HO mm systolic and 8^ mm 
diastolic 

Electrocardiogram was normal eicccpt for slight left axis deviation He 
given a trial of digitalis but it did not seem necessary to continue this 
‘Vhen he wtis lost seen February 25 1932 he W'as in good condition The 
blood pressure wraa 160 mm systolic and 90 mm diastohe 

Case HL — ^Thc third case was a woman of sixty years first seen by us 
1930 In Apnl 1930 she had bad an attack of oppression m the 
exertion and after dinner about this time she had had severe 
^wernal pain radiating toward the left arm lasting for an hour Her father 
bad one brother who died suddenly 

Physical examination showed her to be somewhat overweight Her face 
rather flushed There was slight arcus senilis and the retinal vessels 
small The apex impulse of the heart was in the fifth space, 10 cm to 
left of the mldsternal line and H cm beyond the midclavicular line. The 
n^^i! quality There was a slight apical systolic murmur 

e rhythm was regular at a rate of 120 and the blood pressure was 190 mm 
nitoIicandllOmm diastolic 

. ^^^^rdiogram showed smo-auncular tachy-cardia with inversion of 
Wave 10 lead III She improved with rest and theominal and was seen 
JJntervals until November 6 1931 At that time she complained of some 
sobsternal distress waking her in the mornmg and mterfenag with 
'’K The pam rarely radiated to the left arm and shoulder blades A 
Q had died of angina pectons shortly before this visit. 

190 showed no change m the heart The blood pressure Nvas 

men systolic and no mm diastolic Electrocardiogram showed normal 
^ slurring of the Q R S complexes and slight left axis 

am Complained of slight substernal oppression during the ex 

Although she had earned nitroglycerin tablets for some time she 
fh^ them and it w-as suggested then that she discover its effect 
pain She put 1/200 grain under her tongue and was observed for 
minutes, Dunng this time she had no uncomfortable sensation 
•he to' ^ apparently disappeared She walked to the waiting room where 
automobne and about ten minutes after the tablet 
oi^t tottered back to the examining room where she fainted broke 

a cold sweat and the heart became slow although not markedly so, 
VQi, 
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The blood pressure dropped to 110 mm systolic and 80 mm diastolic With 
the use of aromatic spirits of ammonia she recovered in about twenty minutes 
although she continued to feel quite weak. The blood pressure rose in this 
time to 135 mm systolic and 90 mm diastolic She was admitted to the 
hospital for the night and discharged the next morning feeling well The 
blood pressure was 150 mm systohc and 90 mm diastolic It is interestmg 
that on December 17, 1931, when she was reexamined the systohc blood 
pressure was still 25 mm lower than it was before the fainting attack When 
she was last seen April 4, 1932, she was feeling quite well and the blood pressure 
was only 150 mm systohc and 90 mm diastolic The heart was slow' and 
regular with good sounds 


CONCLHSIOHS 

The profound effect from nitroglycerin such as was seen m 
these 3 cases would certainly be of potential if not actual danger 
to many patients Sudden change m the systemic blood pres- 
sure of patients with hypertension or artenosclerosis puts a 
severe strain upon the artenal system espeaally m the brain 
and heart, and the marked drop m pressure m cases of beginning 
or impending coronary occlusion probably favors thrombosis m 
the artery On the other hand, we have observed 900 cases of 
angma pectons m pnvate practice, most of whom have been given 
prescnptions for mtroglycerm In only these 3 cases, one of 
whom did not have angma, have we, ourselves, expenenced any 
harmful result from the use of therapeutic doses 

However, it is an easy routme procedure in the office to try 
out the effect of nitntes upon patients for whom they are advised 
and we beheve that mtroglycerm should be given subhngually . 
m doses of 1/400 to 1/200 gram to such patients under observa- 
tion to avoid senous collapse from its use m situations where 
such an effect might be dangerous 
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Haynes Memorial Hospital for Contacioos Diseases, 
Massachusetts Memorial Hospitals 


MUMPS MENINGO-ENCEPHALITIS 

So much is bcmg said about the diagnosis of preparalytic 
poliomyehtis that it is ell to present a case of mumps meningo- 
encephahtis 


This boyi of eight came dov*n wth a mild attack, of mumps nine da>’B 
SRO The parotid iwelhag subsided, and all went well until the sixth day of 
convalescence when unth no history of Injury he became fevensh com 
headache and vomited m the afternoon and again during the 
The family physiaan noticed an increasing ngiditv of the neck, and 
*Pine, and for this reason the patient was humed to this hospital 

admission three da>s ago the child was very drowsy with occasional 
periods of restlessness. There was no difficult) in swallowing and he 
fooK liquids Well The eyes were closed or half closed when drowsy and 
•taxing when restless. The pupils were equal and reacted to light There 
no evidence of any paralysis of the eye muscles and no nystagmus. No 
l^tlling of the parotid sublingual or submaxiliary glands could be detected 
e openings of Stenson s and WTierton s ducts were not remarkable- The 
ice was flushed Temperature, KW 6 F pulse 132 respiration 34 There 
a well marked ngidity of the neck and spine When one attempted to 
the head with the child lying on the back, the entire body was lifted and 
, accompanied by pain In the sitting position it was impossible for 
® child to put his head between his knees or touch his chin to his knees 
6 spine was stifif without opisthotonus and the entire back was tender 
® tremors were seen. There was a slight Brudxinski and a moderate bilateral 
The knee jerks were diminished and equal ankle clonus and 
nsla absent as well as the Gordon and Oppenheim, The abdominal and 
‘^^^^^tenc reflexes were present the testicles being normal A very pro- 
^^niiiced Inche clribralc was present. The ears were entirely negative. There 
no naaal discharge, and the throat showed only a slight injection of the 
fc'v very small glands could be felt m the neck. Nothing abnormal 
be elicited m the heart and lungs and the abdomen was negative on 
In short here was a well-developed well nourished boy obvi 
j y acutdy Mck, one week after the onset of mumps with no other symp- 
than those attributable to an acute meningo-encephalltls. 


* Hospital No 23 707 demonstrated m the graduate course in pedlatncs 
"•rvard Medical School, 1932 
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A white count showed 9000 leukocytes, with 2S per cent polymorpho- 
nuclears and 75 per cent lymphocytes Lumbar puncture showed a slighdv 
hazy fluid of the “ground glass” variety under a normal pressure of 6 mm Hg 
Tw^enty cc of spinal fluid were drained off and immediately examined The 
cell count was 1420, “mostly lymphoc 3 ftes ” Sugar and globulin were both 
present A culture of the spinal fluid is reported as showing “no growth" 
The unne is negative 

To complete the record one must mention that he had pneumonia at the 
age of one, and that he has had measles, chickenpox, and whooping cough 

Today you see this cheerful boy with no complaints The 
temperature, pulse, and respiration are normal There is no 
ngidity of the neck, and he can, as you can see, sit up in bed 
and put his head between his knees What his spmal fluid 
would show now if we made another lumbar puncture would be 
of purely academic interest, but from the work of others we 
learn that the cell count drops to 50 or below within ten days ^ 
There is no suggestion of any paralysis 

In view of the occurrence of these memngeal symptoms 
dunng convalescence from mumps, and m view of the symptoms, 
the laboratory findmgs, and the prompt recovery, we may non 
conclude that this has been one of those rare cerebral comph- 
cations of mumps, a true menmgo-encephahtis 

You wiU note that m recordmg the history and physical 
findmgs I have followed the chronological order of the climcal 
notes We knew the child was convalescmg from mumps, 
consequently, it was necessary to keep m mmd the features of 
mumps which might have some possible beanng on the situa- 
tion, and at the same time to keep before us those other diseases 
which could, of course, appear on the sixth day of mumps I 
would rermnd you that a lobar pneumonia can be overlooked on 
account of the predommance of memngeal symptoms not at all 
unlike those presented m this case Hence the importance of the 
negative chest findings The remote possibihties are qmckly 
covered m the course of any such flexible order of examination, 
and how much easier all this is m the hospital than m the home ' 
The white count was bemg done dunng the physical examina- 

' Weissenbach, R J , Basch, G , and Basch, M La mdningo-enc^phalite 
ourhenne pnmitive Signification des alternations du hquide c^phalo- 
rachidien dans I’lnfection ourhenne Pans M6d , July 27, 1930, 1, 533 
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tion, and the cell count of the spinal fluid i\as reported onh a 
few minutes after the lumbar puncture I should hke to em 
phasize the fact that the faahtics of a hospital permit the 
assembhng of essential data for diagnosis much more rapidh 
than at the home Furthermore, if specific treatment is shown 
to he mdicatcd, this is at hand You must bear in mind that 
while todaj we have the advantage of aU these accumulated 
facts before us, the family physiaan and the parents were 
annouslj awaitmg our verdict dat before vesterday, when this 
boy was admitted 

In this mstance the family phj’Siaan, Dr A B Toppan was 
unusually keen m his appreaation of the symptoms of pre 
paralytic poliomj ehtis, because he had h\ed through an epi 
demic of pohomyehtis the previous year m Watertown where 
this child came from Furthermore, this physiaan was aware 
of the term “mumps menmgitis ” Consequently, the case was 
referred to the hospital within twenty four hours of the onset of 
the menmgeal symptoms as a possible prepaialytic pohomy- 
ehtis, with a question as to mumps with menmgeal mvolvement 
On arrival at the hospital the patient presented the classical 
symptoms of preparalytic pohomjehtis Against this diag 
nosis was the circumstantial evidence that the child was re- 
covenng from mumps, and further, that this is the middle of 
Winter Hig former far outweighs the latter, because acute 
pohomyehtis can occur m wmter The temperature was un- 
"^mlly high for pohomyehtis Other comphcations of mumps 
nre capable of givmg fever and vomitmg, such as orchibs m an 
'mdescended testicle, or pancreatitis, but both of these are 
attended bj acute abdominal pam Acute nephritis with uremic 
*>'mptonis can occur in the course of mumps * ’ There was no 
evidence of further mvolvement of the sahvar}^ glands This is 
“lentioned because Comby* records successive mvolvement of 
“on sahvary gland after another with four days mtervcnmg 

^ ' ^'kottmailer H Parontu Epidemica Nothnagel s Specidic Path 
Therapte, Vienna 1904 3 2 61 
, I Abt B Pediatnca, 1925 vol 6 286 

Lomby J Le» Oreilloni Pans, 1893 67 
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Anyhow, we should not expect this recrudescence in these glands 
a week after the initial parotitis 

In this case, however, the whole picture was one of meningeal 
irntation With this point estabhshed early in the exanimation 
a lumbar puncture was m order I am particularly opposed to 
domg a lumbar puncture unless obvious symptoms of menmgeal 
irritation are present Here the classical symptoms of ngidity 
of the neck and spme warranted the puncture for diagnostic 
purposes Rigidity of the neck and spme, however, are not 
always present m these cases Other symptoms (such as con- 
vulsions, tremors, and even delmum) may indicate a lumbar 
pimcture The flmd findmgs were those of acute pohomyehtis, 
and also those of mumps menmgo-encephahtis In the early 
stages of tuberculous memngitis the fluid is clear and with a 
comparatively low cell count — rarely over 100, the lymphocytes 
predommatmg Tubercle bacilh may be found in the fibrin 
film In early lethargic encephahtis the cell count is also rela- 
tively low, but m other respects does not differ from “mumps 
menmgitis ” Syphihtic menmgitis and memngitis from lead 
poisonmg need only be mentioned here as having similar cell 
counts The cell coimt m the case presented this mommg is 
unusually high for mumps menmgo-encephahtis In fact, it is 
higher than any I have found mentioned m the hterature Counts 
of 900^ and 1000- have been recorded In some cases the cell 
count IS below 100, but it is more apt to be from 200 to 500 ^ 

Globuhn is usually present and sugar almost mvanably 
Consequently, the spmal flmd findmgs m mumps menmgo- 
encephahtis are the same as m pohomyehtis, both bemg caused 
by filterable viruses In the other conditions mentioned above, 
the spmal flmd is of httle diagnostic value when the count is 
low, except for the finding of tubercle bacdh, a positive Wasser- 
mann, and a positive lead test In cerebrospmal memngitis and 

1 Caspans, H R Cerebral Complications of Mumps, Amer Jour Dis 
of Child , 1919, 19, 190 

* Weissenbach, R J , Basch, G , and Basch, M Le mkningtte et la 
meningo enc^phalite ourliennes primitives Anal de M6d , 1930, 27, 1, 27 

’ Haden, R L Cerebral Complications of Mumps ^\ith Report of 
Nine Cases, Arch Int Med , 1919, 23, 739 
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m other pjogenic infections of the meninges, the spinal fluid 
presents such different pictures that 'ne need not go into their 
differentiation 

The blood count m this case was of help from a negative 
Etandpomt There ^vas a moderate leukoc>d;osis with a relative 
lymphocytosis This is ■n hat we might expect to find m mumps, 
With or without memngO'encephahtis, and m pohom\ehtis In 
both latter conditions the blood findmgs are ver\ variable A 
leukocytosis as high as 19,000 was reported by Haden,' and m a 
fatal case of this same author^s the count was 12,000 with 86 
per cent neutrophils 

The last previous case of mumps meningitis on this service 
was on June 5, 1929 

Thia cate waa a of four with subsiding bilateral parotitis,* He 
d bad one con\ ulsion at home, and on admission ehoued convulsive twitch 
of both arm* and both legs, and spastic extension of the fingers. There 
^™ngidity of the neck and spine a marked tacMe cSribrale and profuse 
P'^P'^on He was extremelj restless, thrashing about in his cnb He 
d been given 15 grains of bromides at home without any appreciable quiet 
^^^lc»»neM continued m spite of \ grain of phenobarbital and 
/ 4 of morphine. At the lumbar pancture cm admission the spinal fluid 
clear and spurted out in a stream The cell count was 570 lymphocytes 
PCT cent and nentrophlls 27 per cent At the second lumbar puncture 
^ e second day the flow of fluid was not increased cell count 426 lympho- 

predominant. He became quiet soon miter the second lumbar dram 
third da> the temperature bad dropped from 102 to 99 F 
thereafter he was bnght and quite nonual In every way 

hi tbe diagnosis of mumps menmgo-cncephalitis there are 
factors of great importance One of these is what I have 
orcumstantial evidence, namely, the existence of mumps 
ht the fact that the patient does not have any parotid mvolve- 
Jhent or is not recovermg from the same does not preclude 
® existence of this disease, because there are no less t han 21 
on record^ ® « m which the meningeal symptoms pre- 

R-L. Loaot. 

Hospital No 20 602 
^ ^y of disease unknown 
'-htpant 1919 

^ ^ Case of Mumps with Cerebral Complication! U S 
Med Bull., 1925 23 42 
Weissenbach et nl Anal de MW 1930 26 
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ceded those of the sahvary glands in the same wa> as an orchitis 
may be the pnmary manifestation Of course, these mstances 
are very rare, but they emphasize the importance of ascer- 
tammg the existence of even a possible exposure to mumps 
Indeed, cerebral comphcations of mumps are m themselves 
rare 

As a matter of fact the madence of this condition is difficult 
to ascertain from the hterature Dopter^ found e^ndence of 
memngeal involvement m 9 8 per cent of 1705 cases of mumps 
under his care, while Roux^ is reported as havmg found a 
similar evidence m only 1 per cent In the Umted States Haden 
found 9 cases among 475 at Camp Lee, while Radm^ mentions 
“convulsions” m 1 case but no other definite signs of central 
nervous system mvolvement m recordmg the comphcations of 
5756 cases at Camp Wheeler At this hospital we have had only 
these 2 cases among 824 of mumps 

The second factor m the diagnosis is one which develops 
rapidly in the course of the case, namely, the prompt and rather 
sudden recovery This statement needs qualification, because 
cases of slow recovery are on record, and there are also cases 
which do not recover, fortunately, these are very few In pre- 
paralytic pohomyehtis the recovery is apt to be slower, par- 
ticularty as regards the ngidity of the neck and spine In mild 
cases of pohomyehtis this ngidity may disappear quickly, but 
when It IS so marked as m this case of mumps we have had 
before us, we should expect to find ngidity persistmg longer, 
and also a more gradual subsidence of fever 

The sunilanty of the symptoms and laboratory'- findmgs m 
mumps memngo-encephahtis and preparalytic pohomyehtis is 
so obvious that they need not be recounted m detail Further- 
more, it IS of interest to note that m the former we may'- have a 
so-caUed “dromedary'” type, as m the latter, that is, the men- 
ingeal symptoms may' subside and flare up agam in three or 

'■ Dopter, C La mdningite ourhenne, Pans iVIed , 1910, 1, 35 
- Synge, V M Mumps Meningitis, Irish J M Sci , Jul>, 1930, 290 
’ Radin, M J Epidemic of Mumps at Camp Wheeler, Arch Int Med , 
September, 1918, 22, 354 
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Atc da) s ' In mumps this is apparentl) not so senous an omen 
as m pohom) clitis, because m the former the relapse is milder 
than the onginnl In our 1929 case the conaailsions and spas 
tiaty of the fingers do not suggest pohomaehtis, but these 
condihons maa occur m this disease, and when thev do rccoa era 
IS not hkela to be rapid as it a\ as in our case 

Although I haae stressed this factor of sudden recovery aae 
must bear in mind that senous consequences of mumps encephalo- 
memngitis maa result Thus ave ma) haae paralysis of cranial 
or spmal nerves Strabismus and pupillar) changes have been 
tfiported, as well as temporary paralysis of the face and of the 
^stremities, sometimes m the form of hemiplegia Dopter'' has 
emphasized the benign and often transitora character of the 
effects on both the cramal and spmal nerves which result from 
penetration of the serohbnnous exudate into the nerve trunks 
at their ongins ” The two notable exceptions to this are when 
fhe optic and auditora neryes are attacked, where atropha is 
^Pt to follow aanth its disastrous consequences Aphasia and 
protracted disturbance of the emotional tone hayo been reported 
^ following these cerebral comphcations Palatal paral)’sis, 
owever, is not mentioned The rantj of locahzed comphea 
bons of the neryous saltern ma) be gathered from the statement 
of Massary^ to the effect that none were obseryed m a senes 
of 1835 cases of mumps 

fa those cases which are fatal, death comes on as it does m 
oncephahtis Nowhere haye I foimd anythmg to suggest respira 
for) paral)sis, either of the bulbar or spmal type, such as we 
^ in pohom) ehtis Autops) findmgs show a serous menmgo 
oncephaUps * in four autopsies by Gordon' merungeal con 

avtr' T Jonnesco C and Chisar S Parotidite 6pidem.quc 

^ pj^ f'lngite et orchite concomittante* Bull et M6m Soc. MW d H6p 
"is 481 \\ eissenbach ct aL Anna! de MW 1930 10 

^ ^ter 1910 38 

Parr, /rt ^ de (Discussion) Bull et M4m Soc. MW d H6p de 

1929 S3 817 

tj . \V F Muraps Memniptis Report of Tv. o Cases ^ith '\utops> 

MilttarySurg 1919 92 

M H On a Fatal Illness in Children AooaatW with Acute 
”^ftial Parotitis Lancet London 1913 2 275 
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gestion was constant, the spinal flmd was clear, and contained 
an excess of l 3 Tnphocytes In two of these there was flattening 
of the convolutions Careful search in all 4 cases failed to 
reveal, either in the cord or in the cortex, the infiltrative lesions 
so charactenstic of pohomyehtis In 2 cases the lymphoid 
tissue in the small mtestine was more pronnnent than usual 
In 1 case this was particularly marked in Peyer’s patches, and 
m another m the sohtary foUicles The l)anphatic glands of the 
neck and mesentery were swollen This mvolvement of the 
lymphatics is similar to the findmgs in pohomyehtis 

Thus, throughout this discussion we find a sirmlanty between 
pohomyehtis and mumps memngo-encephahtis Such differ- 
ences as exist depend on the fact that m pohomyehtis the patho- 
logic picture IS one of menmgo-encephalo-pohomyehtis, whereas 
m mumps it is a memngo-encephahtis In the preparalytic 
stage of the former the chmcal similarity of the two conditions 
is pronounced 

The treatment should be directed agamst the mechamcal 
dangers of mtracramal pressure Spmal drainage is the most 
logical step m the way of affordmg rehef Whether it needs to 
be “forced,” as practiced by Retan^ m other mfections of the 
central nervous system, must depend on the seventy of symptoms 
met with The failure to utihze spmal dramage at all, or msuffi- 
aently, m the fatal cases recorded is worthy of note 

The use of convalescent mumps serum should be considered, 
and m view of the wide prevalence of acqmred immumty to 
mumps, a normal adult serum, or any convalescent adult serum, 
rmght be useful On the other hand, the prognosis m these cases 
IS so good that it seems advisable to depend on spinal dramage, 
smce an abrupt recovery is to be expected on the third day 

' Retan, G M Forced Spmal Drainage m Its Relation to Infections of 
the Central Nervous System, Jour Amer Med Assoc , September 3, 1932, 
99, 10, 826 
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THE TREATMENT OF DIABETES 


In this clinic, todaj, I shall present 2 patients in order to 
illustrate certain phases of the modem treatment of diabetes 
I ^vlah to discuss, particularly, methods of treatment that can 
^ utilized m the management of coses i\hich do not require 
hospital care 


Ctie L — ^The fim patient Mm D C li an American housewife fift> 
^ She admitted to the Out Door Department of the Peter 

^t Bngham Hospital on September 28 1931 about a year aga Her 
a^y hutory U important po»iblv in that two sistem and a grandmother 
4 tuberculoiia. She has been married for thirty -one years and haa 
j^^uJdren living and udl In 1907 she had typhoid feitrr but othermae has 
no senous illness. She uent through the menopause ten years ago 

«^eventfullj 

>’«rs ago she weighed 145 pounds and felt perfectly well Then 
apparent reason she became excessively thustv began to pass a large 
ty of urine and soon noticed pruritus vuU'ae Because of the per 
coi^^ ^ symptoms she visited a doctor two years later and he dis- 
had diabetes. He advised her to eat a very restricted diet 
Hq ^^tefully for several years being sugar free most of the time. 

*0 strict that she lost weight Uttle bv little and became 

and discouraged that finally she deaded to give up all dieting The 
pre^j became weaker than ever and had a return of all her 

It was on this account that she came to the hospital 
ne then weighed only 99 pounds (45 Kg ) making her more than 50 
^ ^ ^derweght for her age and height The general physical examina 
remarkable except for moderate tortuosity of the retinal arteries 
of hemorrhagic areas m both fundu There was but little evadence 

vascular disease and the blood pressure was 144/100 x Ray 
^ ® chest showed no signs of pulmonary tuberculosis — an important 
Uiv,. ^^^Phcation to exdude m a piatient with her family history The 
tamed a large amount of sugar 
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Here was an emaciated and feeble diabetic patient who 
needed, obviously, food by which to regain strength and weight 
For this reason, the immediate use of insuhn was indicated, for 
ordmanly the most common factors for prescribmg msulin treat- 
ment to diabetics are malnutntion, weakness, infection, aadosis, 
or the persistence of sugar m the unne after the patient has 
attempted to eat an adequate diet without the help of the drug 

On the da}'- of her first appearance m our Diabetic Chnic, 
therefore, she was taught bow to test for and to keep a record 
of the urmary sugar, how to take insulm and how to estimate a 
diet This sounds hke a comphcated program, but m reahty is a 
comparatively simple one, and feasible to complete -without 
hospitalization 

She was taught to test for sugar m the unne according to 
speafic directions and these directions she w'as made to leam by 
heart Put a teaspoonful of Benedict’s solution m a test tube 
and add to that 8 drops of unne Then place the tube in a small 
pan or tm cup contaming boihng water for five minutes If the 
unne is sugar free, the solution will remain clear blue If sugar 
IS present, the color wall vary from an opaque green to an orange 
red dependmg on the concentration of sugar in it That the 
test may be of some quantitative value is shown by the fact that 
when it is performed accordmg to the method descnbed, a 
“green test” means a concentration of less than 1 per cent sugar, 
a “yellow test” represents a concentration of 1 to 2 per cent sugar 
and a “red test” indicates a concentration of over 3 per cent 
sugar m the specimen of unne exammed 

She hkewise was taught to mject herself with insuhn, also, 
accordmg to the foUownng specific mstructions First wash your 
hands with soap and water The cyhnder and plunger of the 
glass synnge and a -wired hypodermic needle are now placed m 
a pan of cold w'ater This is brought to a boil, and the synnge 
and needle are boiled for five mmutes ^Pour the water off and 
allow the synnge to cool Place the needle on the synnge and 
remove the ivire, being careful not to touch the end of the 
needle with your fingers Wfipe the rubber cap of the msuhn 
bottle with alcohol Withdraw the plunger from the barrel of 
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the syringe so that the sjTinge contains a little air Pierce the 
rubber stopper of the msuhn bottle \nth the needle Force 
the air in the sj nnge into the bottle to ai oid a vacuum In\ ert 
the bottle and withdraw the desired amount oi msuhn Deade 
where to make the mjcction on the thigh and clean the region 
with alcohol Grasp the skin firmly between your thumb and 
uidei finger, msert the needle through the skin and make the 
uijecbon Withdraw the needle and sjnnge and again cleanse 
the area with alcohol After the injection is made, nnse the 





Fig 168 — A patient measunng msglin 


Needle and synnge with water and dry them, reinserting the line 
'^^emto the needle 

IS measured by units It is made up in four con 
^trations so that each cubic centimeter contams either 10, 
^ ^ or 80 units They are caUed U-10, 20, 40, and 80 msuhn 
To measure 10 umts of msuhn, one can take 1 cc 
° ^ 10 insuhn or i cc. of U 20 msuhn and so on For ordinary 
20 msuhn IS most convenient 

she was given a written diet telhng her what to eat 



910 


HAEUy BLOTNER 


for breaMast, dinner, and supper, and a list of 3 and 6 per cent 
vegetables, 10 per cent fruits, and of vanous foods with their 
values so that she could have a reasonably wide range from 
which to select Nowadays, as you know, the diabetic diet is 
much more hberal than it was and contains green vegetables, 
fnuts, eggs, bacon, meat or fish, butter, milk, cream, cheese. 



Fig 169 — A patient injecting herself with insulin 

ohve od, cereals, and Uneeda biscuits Occasionally bread and 
potatoes and even sugar are added Table 1 gives the carbohy- 
drate, protem, and fat content of the common diabetic foods 
It seemed desirable for the patient to eat at the outset 
approximately 2100 calones a day, contammg around 120 Gm 
of carbohydrate, 70 Gm of protem, and 150 Gm of fat Why 
was this diet prescnbed? This particular patient was so thin 
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TABLE 1 

The CARBomuRATE Proteik A^D Fat Covtekt of Couiion Diabetic 
Foods' 


yfftUUe*, 3 p*T cent 
4 per ctnt 
rrat, 10 per ctnt 

Co<Afd cereal 
Dry cereal 
Sndded vlieat 
Dneedj, btrcoila 
Bread 
Potato 
ilQk 

pet tent 
25®. 10 per tait 
Batter 

mberal 

(Anjerfcaa) 


' CktL protein ■ A calorlou I Gm. eaibobydate - 4 caJoria. l Qm. e< £»t - 9 cakrto. 


AmouQt. 

Hoowhold 

WeteMto 

meuiTRi. 

Gou 

1 UDCc dbh 

130 

1 UQCs dUh 

150 

t orum Of 
cnpcMt 

100 

)5 cnp 

120 

\ cop 

20 

Ibbcolt 

30 

2 cnckert 

12 

1 tun 

30 

1 medlnm 

120 

1 cUtt 

200 

H 

120 

ri cop 

120 

1 tmpoaerul 

5 

1 tiUetpooQlol 

15 

1 lodi cub« 

30 

4 ku) itrlpt 

30 

1 loeUiilTD frying 

90 

1 

45 



ste needed calones with which quickly to gam weight and 
strength For her age and height she should weigh, theoret- 
ically, about 150 pounds (70 Kg) A ration of 30 calones 
per Kg of normal weight would give her a very high calory 
^ct at her present level of weight, but because of emaaation 
and weakness, it seemed advisable to encourage her to eat an 
^usually hberal diet Accordm^y a diet contaimng 30 calones 
per Kg of normal weight was chosen Her normal weight 
70 Kg , she was prescnbed 70 X 30 - 2100 calones per 
) This was arranged to contam definite amounts of carbo- 
drate, fat, and protem The carbohydrate fraction m the 
-^vas limited to 120 Gm— a reasonable quantity, allowing 
cr each day plentv of fruit and green vegetables, a certain 
^ount of cereal, bread, and milk, but excluding sugar or too 
^ch concentrated starch-contammg foods The regime of 
aP protein, too, was an arbitrary one, high enough to 

reasonable helpings of egg and meat each day, but on the 
cr hand not m suffiaent quantity to be at all harmful The 
of fat to be used was detemuned bv arithmetic 120 Gm 
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of carbohydrate produced 120 X 4 = 480 calones, and the 
70 Gm of protein 70 X 4 = 280 calories, a total of 760 of the 
2100 calones This leaves 2100 — 760 = 1340 calones to be 
furnished by fat Since 1 Gm of fat yields 9 calones, it required 
1340 divided by 9 = 150 Gm of fat to complete the diet Van- 
ous authonties nowadays would consider such an amount of fat 
too large It is my behef, however, that there is as yet no proof 
that such an amount of fat is harmful 

The next step was to fill the prescnbed diet in a manner that 
she could understand easily This was done b}’’ wntmg on a 
piece of paper an approximate hst of dady amounts of food to 
be eaten with their carbohydrate, protem, and fat contents 
These values were calculated from the preceding table 

TABLE 2 


A PR3EL1MINARY LlSX OF FOODS FOR THE DaT 


Foods 

Household 

measures 

Weight m 
Gm 

Catbohj- 

drate. 

Protem 

Fat 

1 

Vegetables 3 per cent 

4 saucers 

600 

18 

10 

0 

Cooked cereal 

H cup 

120 

24 

4 

0 

Cream 40 per cent 

H cup 

120 

4 

4 

48 

Eggs 

2 

90 

0 

12 

12 

Butter 

3 tablespoonfula 






and 1 tcaspoonful 

SO 

0 

0 

42 

Milk 

i H cup 

120 

6 

4 

4 

Meat 

1 1 moderate serving 

120 

0 

28 

12 

Oranges 

3 

300 

30 

0 

1 n 

Bread 

1 2 shoes 

60 

36 

6 

0 

Maj onnalse 

1 2 tablcspoonfuls 

30 

0 

0 

30 



Total 

118 

•68 

148 


If, after making up such a hst, the carbohydrate, protein or 
fat totals more or less than the prescribed amount, varying 
quantities of food are either subtracted or added to fill the dietar}’^ 
prescnption more accurately 

This allowance of food was apportioned mto three meals so 
that each contamed one third of the total amount of carbo- 
hydrate The portions of the protem and fat were divided more 
roughly to smt the vanous meals Table 3 is the diet hst after 
it had been revised, and is the one first given her to follow 

As you can see, this diet is palatable enough to be followed 
for a long penod of time without impatience It is of only 
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TABLE 3 


The Patiekt^s Diet 


Breakfast 

Amount 

Orangt or 

1 

grapefruit 

k 

Cooked cereal or 

l mp 

cornflakcf 

1 cup 

Egg 

1 

Butter 

1 tableapoonful 

Milk 

l cup 

Dinner 

Lean meat or fi»h or chicken 

1 ftcrvnng (4 02 ) 

3 per cent N’cgctables or 

2 saucers 

6 per cent \-egetable4 

1 saucer 

Bread 

1 slice 

Batter 

1 tablespoonful 

MayonaaiRe 

1 tablespoonful 

Orange 

1 

Supper 

Ek 

1 

3 per cent \ egetable* or 

2 saucers 

6 per cent ^•egeublea 

1 saucer 

Bread 

1 slice 

Butter 

4 teaspoonfuls 

ilayonnaise 

1 tableapoonful 

Orange 

1 

Heavy cream (40 pier cent) for the day 

l cup 

Clear »oup tea or coffee without sugar 

or additional cream 

o» desired 


approximate accurac) , but gone, thank goodness, are the days 
0^ elaborate food scales, weighing, and turmoil for the patient 
diabetes Simphaty m treatment is the goal, so that anj 
^bc patient can now eat just about as does the rest of the 
perhaps r\ith more discretion and judgment, but without 
S different” and isolated. 

^roagine, now, the patient readj to start on her traxels 
^ has learned how to test for sugar in the unne she has been 
applied With a bottle of Benedict's soluUon, a test tube, and a 
^ one dropper and has demonstmted to our satisfaction that 
® hnows how to use this equipment She has a diet list telhng 

V 0 l_ 16 — 
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her what to eat for breakfast, dinner, and supper We know 
about how many grams of carbohydrate, protem, and fat it con- 
tains, and how many calones She only understands that 
she mxist stick to it until ordered otherwise, and has promised to 
do so She has an msuhn syrmge, a few needles, and a few 
bottles of XJ-20 msuhn She has gone through the motion of 
measunng msuhn (from an old msuhn bottle fiUed with water) 
so that she can measure any number of umts that she is asked to 
She has mjected a measured dose (mto a pmcushion) so that she 
knows what it feels hke to manipulate the syrmge She has been 
warned about msuhn reactions and what to do about them should 
she have any Just before she goes home, we give her an mjec- 
tion of 10 umts and instruct her to take 10 umts three tunes a 
day, about half an hour before each meal This dose is to be 
dimini shed a umt or two per dose if reactions occur, but is not 
to be mcreased She is to test her urme once a day and return 
to us m five days with a record of what has happened 

TABLE IV 

The Report of Urike Tests for Sugar as Given bi 
A Patient on Insuein Therapy 


Date 


Result of Benedict’s tes 

September 29, 1931 

Red 

September 30, 1931 

Yellow 

October 

1, 1931 

Blue 

October 

2, 1931 

Yellow 

October 

3, 1931 

Green 

October 

4, 1931 

Blue 

October 

5, 1931 

Blue 

October 

6, 1931 

Blue 

October 

7, 1931 

Green 

October 

8, 1931 

Blue 

You can see 

how relatively simple it is 

for a patient to learn 


to take the msuhn treatment Hospitalization and elaborate 
laboratory eqmpment are usually unnecessaiy AH that is 
needed is a httle cooperation and common sense 

This patient has returned to the dime from time to tune 
durmg the past year and the following is a summarj'' of her 
record 
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TABLE 5 

A Diabetic Treated with Insulin for Tweltc Months 


Dote 

Urinary jogar 

1 

UrtiU of tiutilln. 

Wcixht In 
pound* 

i Diet 

Sept. 29 1931 

++++ 

10-10-10 

09 

C 120 P 70 F I'iO 

Oct 8 

0 

10-10-10 

103 


Oct 29 

0 

10-10-10 

108 

C 160 P70 F ISO 

Nov 19 

SPT 

10-10-10 

111 


Dec. 15 

0 

10-10-10 

114 


Jan 14 1932 I 

++ 

10-10-10 

118 1 


Feb 26 

0 

10- 0-10 

120 


April 6 ‘ ! 

0 

10- 0-10 

123 1 

C 180 P 70 F 150 

June 24 

0 

10-0-5 

126 ! 


Sept 20 

0 

10-0-5 

126 


— 






She has gained 27 pounds m weight and feels very much 
stronger than she did The amount of msuhn which she reqmres 
has been reduced and her diet has been increased She has 
shown a trace of sugar m the unne 


IL — ^The second case, Mrs G T is a Jemsh housewife, forty frie 
^ars old She entered the Out Door Department of the Peter Bent Bngham 
otpital oa March 18 1925 nearly seven and ooe-half j’ears ago Her family 
IS unimportant She has been married for tuent> years, and her 
whand and 2 children are living and xi*ell In the past ahe has alwaj’s been 
tmomally well 

, years ago she weighed 160 pounds but Bhortl> before entry there 

been a loss of 15 pounds, 

A short tame before coming to us she went to a dentist i;\ho told her that 
wispected there was something wrong with her urine because her gums 
Soon she became weaL and very thirstj and began to dnnk 
water On this account she came to our chnic. 

® *’®ghed 146 pounds (66 4 Kg) making her 16 pounds cn’eiweight 
^ge and height The general physical examination was not remarkable 
*OT a pendulous abdomen and a liver edge which was pialpable 1 cm 
^ ® costal margin The blood pressure was 155/80 The unne con 
a large amount of sugar 


contrast to the first patient, here was an obese diabetic 
needed to lose, rather than to gam weight, and who 
^ cd a restricted diet instead of a hberal diet with msuhn 
^^^^l^cquently, she was ordered to take a low calorj diet which 
about 60 Gm of carbohydrate, 60 Gm of protein, 
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and 100 Gm of fat, making a total of 1380 calories, that is, 20 
calones per Kg of her body weight The diet was constructed 
as m the first case Here is the hst of food given her to eat 


TABLE 6 

The Second Patient's Diet 


Breakfast Amount 

Orange , J 

cooked cereal or J cup 

Cornflakes J cup 

Egg 1 

Bacon 4 strips 


Dinner 

Lean meat, fish or chicken 
3 per cent vegetables or 
6 per cent vegetables 
Butter 
Orange 

Supper 

Egg 

3 per cent vegetables or 
6 per cent vegetables 
Butter 
Orange 

Heavy cream (40 per cent) for 


1 serving (4 oz ) 

2 saucers 
1 saucer 

1 teaspoonful 
1 


1 

2 saucers 

1 saucer 

2 teaspoonfuls 
1 

day \ cup 


This patient was taught how to make bran cakes These 
cakes are of help to patients eatmg low calory diets but are 
rarely necessary after the carbohydrate reaches more than 100 
Gm per day 

This diet differed chiefly from the first patient’s m that it 
contamed no bread or milk and the fat content was 50 Gm 
less However, the diet stiU contamed a reasonable allowance 
of frmt, vegetables, cereal, eggs, meat, and fat each day Had 
the patient not felt satisfied with this diet, or had she shown 
sugar constantly, msuhn would have been prescnbed, mth a 
diet more hberal m carbohydrate but contaimng no more 
calones 

The patient was taught how to test her unne and was asked 
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to return to the dime in two weeks’ time bnngmg a record of 
her unne tests Here is her report 

TABLE 7 

The Record of Urine Tests for Suc\r as RnroRTED u\ tbp bcr jnd 
Patievt ov a Diet of C 60 P 60 F 100 


DaU. 


ol Dcoe ijct 1 te»t 

March 19 

1925 

Red 

March 20 

1925 

\ 

March 21 

1925 

\ello\M«h green 

March 22 

1925 

r reen 

March 23 

1925 

\ ellou 

March 24 

1925 

Green 

March 25 

1925 

Blue 

March 26 

1925 

Blue 

March 27 

1925 

\ ellou 

March 28 

1925 

Blue 

March 29 

1925 

Green 

March 30 

1925 

Green 

March 31 

1925 

Blue 

Apnl 1 192S 

Blue 

April 2 1925 

Blue 


She has been under observation for over seven years and 
^ progressed satisfactorily as far as the diabetes is concerned 
^V’e have been able to reduce her weight slowly, making her 
lose 20 pounds, and after some time to mcrease her diet httle 
h> httle She has shown sugar only when she has overeaten 
on such occasions has been able to become sugar free vet}- 
b} a httle self disaplme. Table 8 is a summary of this 
patient’s record 


Students and doctors occasionally ask how often the blood 
^Sar concentration should be detennmed m the treatment of 
behevmg that it is necessary to make this test fre- 
^acntlj m order to give their patients the best advice Routine 
^^terminabons are not necessary Here are 2 patients 
a dlustrate how rarely the blood sugar level needs to be 
l^niuncd. In the first case only one blood sugar test was 
blooH ^ vear of treatment and in the second case only two 
sugar detenninations were made m seven and one-half 
^ uf treatment, both cases progressing m a perfectly satis- 
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TABLE 8 

The Progress of the Second Patient on a Diet During Seven Yeirs 
OF Periodic Observation 


Date 

Urinary 

sugar 

Weight m 
pounds 

Diet 

Remarks 

March 18 

1925 

++++ 

146 

C 60, P 60. F 100 


April 

2 


0 

145 


May 

27, 


0 

142 H 

C 80, P 70, F 100 

Feels better 

Sept 

30 


0 

143 

C9S, P 75, F 100 


Dec 

16 


"f- 

142 



Feb 

3, 1926 

0 

144 



April 

7 


++ 

148 

C 80. P 70, F 100 

Patient has been overeating Feds 

April 





well 

28 


0 

146 


Feels well 

July 

No\ 

14, 

3 


0 

+ 

140 

141 

C 90, P 70, F 100 

Feels well 

Jan 

19 

1927 

+++ 

142 


Overeating 

March 30 

0 

139M 


Feels well 

May 

25 


0 

1371^ 


Rarely shows sugar at home. 

Sept 

4 


0 

136 


Feels well 

March 28 

1928 

0 

138 

C 100, P 70, FIDO 

Sugar free at home nght along 

Jan 

23, 

1929 

0 

137 

Rarely shows sugar 

Oct 

30 

+ 

134 


Dec 

11 

** 

0 

131 

C 120 P 70 F 100 

Feels somewhat weak 

Feb 

19 

1930 

0 




Aug 

13, 


0 

128 

C140,P70 FlOO 

Has no complaints 

Nov 

12, 


4- 

128 

Dec. 

17. 


0 

128 


Feels tvelL 

Apnl 

8 

1931 

0 

127 


No complaints 

^t 

30 


0 

126H 


Had tooth eirtracted 

Oct 

6 


+++ 

127 



Jan 

18 

1932 

+ 

128 


Feels well 

March 

2, 


0 

128 



May 

4, 


0 

127 




factory fashion These tests were made because of academic 
mterest rather than necessity This is important to emphasize 
Doctors who do not have access to laboratones with elaborate 
eqmpment can treat most cases of diabetes satisfactonly with 
nothing more than a knowledge of how to use properly a diet 
hst, msuhn and Benedict’s solution 

To summarize, m this dime I have presented 2 patients 
with diabetes, one havmg been treated with msuhn and the 
other without msuhn Both have been treated as out-patients 
and neither has lost any tune because of the treatment These 
cases illustrate what satisfactory results usually are obtained 
in the management of diabetes 

Diabetic therapy now can be made very simple, hospitabza- 
tion of aU patients vnth this disease is by no means essential, 
and elaborate laboratory equipment is usually unnecessary for 
good results provided that the patients are cooperative and 
how reasonable intelhgence m carrymg out their instructions 
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PERIPHERAL COMPLICATIONS OF ULCERATIVE COLITIS 

At a time when a more general recognition is developmg 
the frequent occurrence of so-called “defiaency symptoms 
It 15 important to visualise a little more clearly the mechanism 
that underlies their production It is obvious that symptoms 
due to a lack of important food substances must arise either 
because of an insufHacnt mtake of such substances, an improper 
absorption from the alimentary tract of these substances, or 
a too rapid elimination The rOIe of a specific vitamin lack 
^ such diseases os scurvy, rickets, and xerophthalmia and 
probably m benben and pellagra is well established Permaous 
^emia, with its msuffiaent gastric secretion, and consequent 
^ of proper hematopwiesis, is becommg more completely 
^sualized, although the mechomsm of subacute combmed cord 
generation is still but imperfectly understood Sprue m a 
®fnilar fashion has been shown to be due in large part at least 
0 a disturbance similar to that existent in permaous anenaia 
^ responds more or less 3 atisfactonl> to similar therapy 
ypochromic anemia, not due to hemorrhage, and nutritional 
are known to be assoaated with a lack of iron and protein 

respectively 

^ There are manj diseases, however, in which the deliaenc\ 
^^ptoms occur inconstantly and are not of necessity a chorac 
^ *" Ihc underlying condition Under these arcumstances 
m a sense a comphcation, and as such are 
*^erl(X3ked or recognised at altogether too late a 
This 13 particularly true m conditions that may even 
require surgerj Prompt rccogmtion of the potential 
919 
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existence of such deficiency symptoms is important, in order 
to shorten convalescence m operative cases, or to prevent 
permanent disabihty 

Ulcerative cohtis, nontuberculous or nonamebic, offers an 
excellent example of a condition m which defiaency symptoms 
not mfrequently occur Due to the persistent diarrhea with 
resultmg improper absorption, loss of blood, anorexia, and 
occasional vomitmg, there exists a background out of whicli 
almost any defiaency picture may be evolved It is important 
to recognize the fact already pomted out by Bargen, Lanmore 
and others that the diets frequently prescribed may m them- 
selves be so hmited as to constitute an aggravatmg factor In 
such a disease there is an added factor of mfection that un- 
doubtedly contnbutes importantly ather to the occurrence of 
the symptoms or prevents thar proper treatment In the 
more severe cases which are extremely resistant to medical 
treatment m itself, ileostomy is at tunes mdicated Such a 
procedure results m an immediate change m body physiology 
due to the increased loss of all intestmal contents through the 
new stoma Existing defiaenaes are occasionally increased 
dunng this penod at least unless properly guarded agamst, or 
until the processes of absorption are adjusted to the new situa- 
tion In spite of ileostomy, however, the ongmal disease may 
well contmue to be active m the colon and because of secondary 
infection retard or prevent any amehoration of defiaency symp- 
toms This, of course, is entirely analogous to the failure of 
otherwise adequate treatment m cases of permaous anemia 
where there is coexistent focal infection In cases where the 
colon acts as a focus of mfection it is occasionally advisable to 
perform a complete colectomy 

In this commumcation 7 cases of ulcerative cohtis wU be 
presented to illustrate the points suggested above In each 
mstance symptoms occurred dunng the course of the disease 
that could properly be classified as bemg due to dietaiy defiaency 
or to the presence of a senous persisting colomc mfection 

Case L — W C , female, sixty-four jears old Houseuife Born m 
Massachusetts Typical gallstone attacks for years resulting m cho!ec>S' 
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tectomj in 1919 Pre»cnt illness began in 1921 >iith an attack of bl *oHy 
dbrrijea mhich recurred m 1923 1924 1925 1927 19’X 1910 and iHl 
With the exception of the original attack, each recurretice apparently 
initiated by fatigue or by severe emotional shock 1 he recurrence * f is'^o- 
vember 1928 persisted until Apnl 1929 ^nth lossof weij^ht and a good de.d “if 
invulidiim Tot^'ard the end of the attack she was troubled for about tuo 
months uith a \ery sore tongue and many canker sons on the edges of rhe 
tongue and on the gums She mentioned at this time that she had frccjui nt 
canker sore* in the past assoemted ^ith her diarrhea In 1924 and in 1930 
and 1931 proctoscopy showed typical chronic ulcerative colitis 

In the attack of 1930 she again complained verv bittcrlv about her 
9touth syTTiptoms At this time she showed numerous lesions on her gums 


and m the posterior pharymT as well as on the tip and edges of her tongue 
lesions were small round superficial ulcerated areas with a yellowish 
'xhite cindate and a grayish base. Cultures for monilia and other fungi were 
•^de On Sabouraud s medium but they were consistently negative Spiro- 
^ctes were looked for but were not found It is of interest that during the 
i^rrbea the diet had been very much limited by the patient and that with 
mild local treatment and with return to a well balanced diet the mouth and 
“moat condition cleared up very rapidly 

I 9 June, 19^1 because of another ■ev'erc relapse she had an ileostomy per 

Onned since which time she has gamed weight and strength has been able 
a generous well balanced diet at all Umes and at no time has had 
‘ttrther mouth symptoms until October 1932 At this tune there vvas a 
9^ the Ileostomy and just before and after the surgical repair of 
^ her diet became limited At the same time a few of the mouth lesions 
^PP*ared disappearing rapidlv just as soon os she returned to a more 
'‘ormal diet. 


j ^ -J A male forty-one years old Insurance engineer Born 

J' tw Hampshire Past history essentially negative except for repair of 
° pnnal hernia twenty year* ago and an operation for acute appendix two 
before admission Bowel history had always been negative. Two 
respiratory infection was followed three weeks later by an 
of watery diarrhea which was consisting of fifteen to eighteen move- 
twenty four hours and nausea and vomiting for three weeks Not 
m h * V appearance of the diarrhea he nobced ulcers on his tongue and 
of th* which were very painful and persisted until the disappearance 

aausea and the vomiting Dunng a penod of nine weeks he lost 75 
* 003 then went to a hospital where under proper treatment hit move 
j^^JJ^miniihed to a much smaller number At that time he was proc 
and wTi* told that he had rectal polyps and ulcerative cohba. The 
« c^dibon was desenbed as consisting in only a small rounded reddened 
whitish crust* over it situated on the left side of the hard palate 
Qmjj hospital he continued to improve and had no further diarrhea 

bter when there was a sudden appearance followed three weeks 

becaeJ * ^ ulcerations in his mouth The mouth and tongue 

^ ^Iremely sore and it was difficult for him to eat The diarrhea con 
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tinued until his admission to the hospital and consisted entirely of loose 
waterjf movements with pus but no blood 

Physical examination showed an undernourished man ^\ho uas rather 
pale but v as othenvise negative except for the condition in the mouth Inside 
the right cheek was a small grayish ulcerated lesion and two small punched 
out lesions about 2 cm in diameter on the under surface of the tongue Cul 
tures for fungi uere negative and no spirochetes were found in the lesions 
A skin consultant said the condition was not due to tuberculosis or monilia 
Banum enema showed polypi throughout the entire course of the colon and 
proctoscopy confirmed the previous findings of polyps and ulcerative colitis 
Most of the polypi were typical adenomata and it was decided that proper 
treatment would consist of ileostomy with a subsequent colectomy Thor 
ough anti amebic treatment had already been tried w ithout any improvement 
although no amebae had ever been demonstrated 

Ileostomy was done February, 1932, and was followed by a rapid improve- 
ment in his general condition, a striking gain in weight associated with an 
increased appetite and the complete disappearance of all the mouth lesions 
which have not recurred Colectomy is to be done in the near future 

Comment — In the above 2 cases the tongue and mouth 
lesions constituted a very distressing, although not a senous, 
comphcation of the ulcerative cohtis The lesions were essen- 
tially discrete, superfiaal grayish ulcers on the gums, cheeks, 
and the edges and tip of the tongue The tongue had not lost 
its papiUae m either case, and m this respect did not resemble 
the tongue of permaous anemia or sprue Achyha gastnca 
was not present m either case, and the blood was not at all 
suggestive of a primary hyperchrormc anemia Search for 
^TDcent’s organisms or other spirochetes, or for fungi such as 
mmiha, was unsuccessful Skm consultants considered the 
mouth lesions as due to the underlymg nutntional disturbance 
In each instance, once the diarrhea had dmunished and the 
patient was back on a well-balanced diet, recovery was rapid 
Recurrence was a feature cuid was always assoaated with a 
recurrence of the mtestmal symptoms Ileostomy, with the 
resultant improvement m general condition, was assoaated with 
rapid remission of the mouth symptoms 

Case HI — E B , male, tw enty-six vears old Porter Past historj^ 
essentially negatn e Present illness In 1927 follownng an attack of “gnppe 
he began to have diarrhea with five to sev'en bowel movements in twenty 
four hours associated w ith low abdominal cramps This condition continued 
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Qntn he bad to pi\*e up \\ork and he remained in bed for se\eral weeks wnth 
gradual impro\*ement. In 1929 there was a recurrence with \omitmg and 
diarrhea marked loss of weight md swelling of ankles A second recurrence 
later m the 5 *ear with a final drop of weight from an original weight of 130 lo 
85 pounds At that time he noted soreness in the right forearm with soft 
tiisue swelling and redness He was admitted to the hospital 

Ph>Ttical examination showed on emaciated >oung man with a dn, red 
tongue. Heart and lungs were negatue Abdomen was essentially negative 
«ccpt for some distention There was nn area on the right forearm about 
1 inch m diameter which was dark red slightly indurated wnth ill-defined 
odges and extremely tender A similar \er> tender area was present on the 
flexor surface of the nght forearm and there was very definite limitation ot 
n>otion of the right dbow There were also nodular subcutaneous swellings 
in the Insertion of the nght deltoid at the vertebral border of the nght acap- 
nia and at the upper end of the nght tibia They were tender and hot 
It was at first thought that the lesions were those of erythema nodosum 
the next few day's they increased m sue and it was decided that 
they were subcutaneous abscesses They were opened and drained Uo 
wunately cultures were not taken Proctoscopic picture showed tyTJical 
chronic ulcerative colitis 

Because of the extreme degree of malnutntion and the advTinced uJeera 
•'*5 colitis Ileostomy was decided upon and was performed without any 
^sual Complications \Vithin a short time after ileostomy the patient had 
gam and there was a rapid healing of the ilan lesions which had 
30 ^° ^ rather sluggish course. In the next y'ear the patient gamed 

P®tmds and since that time has continued to impro% e. He has done heavy 
during the past tw o y earw. 

Commejit — ^In Case HI the penpheral complication was 
of a very sluggish pustular skin infection The lesions 
were ver^ pamful, and were at first thought to be erythema 
{^osutn, but subsequently proved to be pustular m nature 
Drainage gave relief 1£ one could interpret such a condition 
^ being metastatic, from the infection m the colon, it is sur 
prising m view of the extremely serious condition of the patient 
t the organisms did not spread directlv through the portal 
area to the hver It is more probable that the lesions 
’^resented a skm infection due to a rather avirulent staphvlo 
to which the patient had no resistance Improvement 
c patient’s general condition was assoaated with complete 
of the skm infection 

^ ^ female tixty four year* old Housewife. Bom in 

P®«t history Smallpox and typhoid as a child Jaundice at the 
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age of thirty-three, cause unknown Paroxysmal tachycardia m the last 
few years For years the patient had eaten little or no meat or atrus fruits 

Present Illness — One and one-half years ago the patient had an acute 
attack of diarrhea with blood without preceding symptoms She had very 
frequent bov.el movements for a month and was confined to her bed Since 
that time she was up and around the house doing her housework but was 
obviously in poor condition to do so Her appetite had decreased but there 
nas said to be little loss of weight At the end of a year her bowel move 
ments had fallen to between two and five in twenty-four hours The bleeding 
had increased but there was no pain 

Physical ExamtitaUon — A somewhat emaciated old woman with a very 
shiny smooth red tongue , there w ere no ulcerations Examination of the heart 
showed typical artenosclerotic and hypertensive heart disease without failure. 
a-Rays Barium enema showed diverticula and a saw-tooth irregularity of 
the sigmoid Gallstones were also visualized Proctoscopy showed a nar 
rowed rectum, the mucous membrane of which was scarred and contained 
small superficial ulcers that bled readily Search for amebae was unavailing 
and the stools were typical of chronic ulcerative colitis with large amounts of 
blood and pus Failure to improve on fairly prolonged medical treatment 
resulted m a decision to resort to ileostomy This decision w as arrived at in 
view of loss of weight and anemia in spite of careful dietary and other meas- 
ures Following the ileostomy her tongue and mouth condition became worse 
for about two weeks and the mouth was so sore that it was impossible for the 
patient to take any hot drinks Twelve days after ileostomy a small marginal 
ulcer appeared on the left cornea and persisted for about two weeks As 
soon as the patient had become accommodated to the ileostomy, and food 
intake was satisfactory, the tongue condition and the corneal ulceration cleared 
up rapidly The patient gained in weight and returned home There has 
been no recurrence of mouth or eye symptoms and she is at present doing 
her own housew ork 

Case V — S M , male, thirty-seven years old Truck driier Born m 
Massachusetts Past history essentially negative except for the existence of a 
slight pustular akin eruption of about eight years’ duration Present illness 
November, 1930, insidious onset of diarrhea, six to eight movements in twenty 
four hours, gradually improving until actually constipated three months, 
but as a result of castor oil the diarrhea returned and became bloody In six 
months' time he lost 75 pounds in weight Appetite good 

Physical examination on admission show'ed him to be undernourished 
The skin showed a pustular rash over the face and thorax There were red 
papules and some pustules on the mucous membranes of the pharynx. There 
was a decubitus ulcer over the sacrum Small amount of fluid in the left knee 
No pienpheral edema Proctoscopy Mucosa shows frequent large linear 
ulcers w ith exudate Stools show blood and pus, no amebae After a month 
of medical treatment and failure to gain, an ileostomy was done because of 
persistence of elevated temperature, bloody diarrhea, and rapid loss of weight 
Convalescence was uneventful and he did well for a few' weeks, then had an 
ischiorectal abscess which ruptured This was drained two months after 
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the fir*t admiMion and at the same time an abscess on each hip which had 
appeared in the preceding few w ccL« was opened and drained F ive months 
later the patient wai admitted for the third time He had gamed 45 pounds 
in weight htf appetite was good but he ojntinued to have seven urgent 
rectal movements in twenty four hours His diet had been somewhat limited 
especiallj m protein content. At this time he presented a rather serious uJeera 
tion of the right cornea Skin was \erj dry with scales papules pustules 
and scabs and his tongue was extremel> sore Distribution of the slan erup- 
tion was fairl> general There were physical signs of low grade chronic 
hironchitrt. 

Proctoscopy showed a very much scarred contracted rectum and the 
mucoqi membrane was hemorrhagic- The patient had recently begun to 
lose weight again Temperature was elevated He was unable to work and 
l>«ause of these considerations and the skin and eye condition it was decided 
to perform a colectomy This was done at the end of October 1931 and dur 
mg an uneventful convalescence his condition improved V’ery rapidly The 
comeal ulcer healed and the skin condition Improved tremendously in a 
few weeks March 1932 he had gained 23 pounds and had only small traces 
of his akin condition September 1932 he was back to his ongmal weight 
fwt Well working hard and had had no recurrent skin eye, or tongue 

manifestations 


Comment — In both of the above cases, the patients suffered 
from tongue disturbances and from comeal ulcers The tongue 
in Case TV was simflar to that seen in pernicious anemia or 
sprue and while extremely sore cleared up completely with the 
unprovement of the underlymg colomc disturbance While 
patient was recovering from the ileostomy, however, the 
^reme soreness of the mouth made proper dietary measures 
™cult to carr\ out The corneal ulceration was also not 


^rious but caused marked discomfort and persisted for about 
'\eeks, cleanng up only as the general nutation of the 
piiUent impro\ed In the second case, the comeal ulceration 
the s\Tnptom that eventually caused the patient to return 
the hospital after ileostomv Continued loss of weight, and 
Persistence of bloody rectal movements, associated with a 
marked mcrease in a skin condition of long standing, were 
more senous import and combined to force a final deasion 
^ ^vor of colectomy During the patient’s last period of hos 
P ^fixation there were also rather distressing tongue symiptoms 
^ ectom} was performed without any senous comphcations 
Very rapid improvement of the general condition and 
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of all the above penpheral manifestations was an extremely 
striking occurrence It seemed logical to assume that the 
latter were mtimately assoaated with the underlying colonic 
sepsis and the malnutrition 

Case VL — I S , female, thirty-eight years old Housewife Born m 
Massachusetts Past history uneventful except for an attack of diarrhea 
said to be due to paratyphoid infection eighteen years previously Present 
illness Sudden onset three weeks after delivery of normal child, third preg 
nancy, in January, 1932 Movements gradually increased and avere asso 
ciated with high temperature Two weeks later blood appeared and her 
condition gradually became more serious One month after onset, tongue 
was very dr>', edema of shins and ankles, and knee jerks were present One 
month later condition had not improved, patient had lost a great deal of 
weight and w’as admitted to the hospital 

On admission she showed emaciation, edema of the feet and ankles, very 
dry sore tongue, extreme pallor, and a proctoscopic examination revealing 
polypi and some ulcerations Red count 2,980,000, hemoglobin 60 Serum 
protein 4 6 mg per 100 cc Patient went downhill rapidly and ileostomy nas 
performed one week later following transfusion Convalescence stormj 
Rectovaginal fistula one week after operation After ileostomy the patients 
condition was critical for a month, complicated by marked edema of the legs, 
a very sore nonulcerated tongue, corneal ulcers, and gradual development of 
a penpheral neuritis with a loss of knee and ankle jerks The latter increased 
until there was a marked foot drop and an absence of position sense With 
transfusions and a gradual increase in food intake, she slowdv improved and 
was discharged from the hospital about two months after her admission 
At that time her tongue was normal and her comeal ulcers had disappeared 
The edema was nearly gone Five months later after a gradual continuous 
improvement she had returned to her original weight, was doing a little 
housework, and felt well There were still evidences of a mild penpheral 
neuritis, but the condition had improved tremendously 

Case Vn — E M , male, twenty-six years old Store manager Fust 
history unimportant Present illness Three vears before admission to hos 
pital acute onset of diarrhea, fever, nausea, vomiting, all of short duration 
Recurrence in 1931 In two months he lost a large amount of weight and 
was treated for ulcerative colitis at another hospital with some improve 
ment A subsequent recurrence, however, was followed by an ileostomy 
following which his progress was unsatisfactory and he eventually noted 
tachycardia, sore mouth, and numbness and tingling and weakness in the 
arms and legs At the time a diagnosis of benben was made and shortly 
after he had what seemed to be an acute attack of heart failure with pulse 
of 160 He was transferred to the Massachusetts General Hospital at vhich 
time he was completelv disoriented for several days, refusing to talk or giving 
only irrelevant answers The tongue was smooth, sore, knee jerks, and 


COMPLICATIONS OF XJLCERATIX'E COLITIS 


927 


anlde jerks not obtained and he had tendemcta over the nerve trunks 
m the feet and legs He had lost a good deal of ^\eight 

He Has fed nasal tube being given a high calonc mutture uith large 
amounts of >Tast and cod liver oil In eight days there uas marked improve- 
nient m his mental condition and in three weeks he h’Us able to be up and 
around in a nheel chair The signs of peripheral neuntis persisted but the 
tongue soreness had disappeared Four months later after he had been on a 
careful diet at homct he still was having bloodv diarrhea bv rectum and was 
^>eing bothered by a pustular skin eruption The fingers and toes were still 
numb and there H*aB toe drop On second admission to the hospital he shon ed 
better nutrition than prcviousK but there was a pustulous skin eruption mth 
general distribution atrophy of both legs and definite ueaknes* of all muscle 
groups Foot drop Absent knee jerks and ankle jerks Numbness of the 
leet and loss of vibration sense on the right He was obviously not improving 
and It u-as fdt that colectomy w'ES advisable. This hub done m March 19^2 
and was followed by a normal convalescence From then on he has improved 
Jj^dily except for local sepsis around the rectum w htch has had to be drained 
total gam in weight has been about *10 pounds m six months. Before 
^d after the ileostomy the tongue was verv sore and at one time there were 
*atd to be white spots on the edge of the tongue- Dunng the penod of fo- 
‘^‘cd benben his feet and legs were swollen There were no comcal 
ulcers. At present with the exception of a little remnant of pustulous skin 
^Ption on his face and a slight toe drop he is easentially a normal individual 
the Summer he walked and swam and is fairly active at present 

Comment — In the last 2 patients the effect of dietary de 
ficiency was strdang Mrs S had nutntional edema, as evi- 
cticed by her ver\ low serum protein, and a penpheral neuritis 
conditions undoubtedly were due to actual lack of 
®^cient protein and of the antineuntic vitamm Ileostomy 
l^poranly increased the nutritional edema and ma> have 
the final responsible factor m the production of penpheral 
°^ntts, inasmuch as the malnutrition was undoubtedly aggra- 
^ted during the three or four weeks followmg her operation 


The 


appearance of comeal ulcers mav have been due to nutn 


honal disturbances or assoaated with the colonic mfection 
th ^ situation was similar to that of 

2 ^ Precedmg patient, but was more pronounced Again the 
condition may well have been fundamentallj assoaated 
the colonic sepsis On the other hand, the appearance of 
failure, assoaated with nutntional edema and a verj 
^ ^ penpheral neuntis and mental disturbances suggests a 
^ dcfiaencj of a nature like that found in benben In 
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this case at least the penpheral comphcations were extremely 
important from the pomt of view of prognosis, but with proper 
dietary care a marked improvement was possible The effect 
of sepsis on the treatment of defiaency conditions was well 
illustrated here, however, inasmuch as what would otherwise 
have been extremely adequate dietary therapy was not sufiiaent 
to permit a real cure of the edema and the neuntis Only 
after colectomy was it possible to obtam satisfactory results 

The above cases have been presented to illustrate the devel- 
opment of certam penpheral mamfestations of dietary deficiency 
and sepsis, as they may occur m ulcerative cohtis Such symp- 
toms are frequently seen m other medical and surgical conditions, 
and are mentioned in connection with this specific disease only 
for the purpose of suggestmg the mechanism favonng their 
appearance Ileostomy, while at times a necessary surgical 
procedure m the proper treatment of ulcerative colitis, is a 
measure which may aggravate any underl 3 Tng dietary defiaency, 
and should be undertaken only with a thorough understandmg 
of necessary therapeutic measures to combat such effects 
Frequently a well-balanced diet provides adequate therapy 
for a condition of imdemutntion An adequate protem mtake 
should be assured, however, and m a condition such as ulcerative 
cohtis where the normal processes of absorption are interfered 
with, it IS advisable at times to make use of concentrated prepara- 
tions which are high m vitarmn content The r61e of residual 
infection must be appreciated as regards its inhibitory mfluence 
on otherwnse successful therapeutic measures, and additional 
steps at times must be taken even though they involve a pro- 
cedure as serious as colectomy, in order to effect a complete 


cure 
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the differential diagnosis of acute arthritis 

One of the most perplexing problems confronting the physi- 
13 the accurate diagnosis of arthntis As an aid m dis 
cnminatmg between cases more carefully, an attempt should 
be made to discover the etiologic agents, and this can, only he 
done by a consideration of all the factors in a given case We 
present 4 patients who illustrate how arthntis may be one 
manifestation of a more generalized disease, and although m 
each case the arthntis was the complamt for which the patient 
•might advice, later it was found to be merel> the presenting 
®Hd not the primary condition 

L A Patient with Subacute PoIyarthntlE, Painful Lymphaden- 
7t Maculopapnlar SyphUldeai and a Poaitire "WaBRennaim Test Showa 
j ^provement of Arthntis Following AntisyphUitic Treatment— An 
laborer aixty-eight yearn of age, was admitted to the Boston City 
^^plfiuung of joint paui He bad been symptom free until tTvo 
jj , J^®re entry when he experienced sensations of chilliness, first at 
^ ® *d8o during the day which were accompanied by coryza increased 

oiatioQ and a cough productive of n moderate amount of mucopurulent 
•ymprtoms persisted for approximately one month after 
cy Were of little consequence, l-atef swelling tendemes*, and local 
aokJ appeared to involve the knees and VTthin a few days the 

Ehinag the three weeks intmediateiy preceding entry there had been 
motion and stiffness of the hips spine shoulders elbows 1 ^TlSt^ and 
in addition to the knees and ankles which became so se\ere that he 
^fined to bed During his illness he had lost weight and slept poorlj 
history was irrelevant He had been married for thuty six 
his Wife had had seven pregnanoes Fi>c children w ere linng and 
16—59 929 
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well One child died at three months of age, cause unknown, and there had 
been one miscarriage His family lived m Italy, although he had been in 
this country for twenty-one years Since his immigration his sexual habits 
had Leen highly promiscuous Elarly in life alcohol had been used in 
excess 

The past history was also relatively unimportant He denied all ill 
nesses except measles as a child, and malaria at the age of fourteen He denied 
gonorrhea and syphilis by name and symptoms He had a bilateral inguinal 
adenitis w ith subsequent suppuration, and incision at the age of seventeen 

Ph 5 'sical examination showed a man, well-developed and well-nourished 
w ith a temperature of 100 F , pulse 80 per rmnute, respirations 22 per minute, 
and a blood pressure of 165 mm Hg systolic and 80 mm Hg diastolic His 
complaint was of painful aching joints which became more severe on exer- 
tion The skin was soft, warm, and moist There W'as a maculopapular 
light rose-colored generalized eruption Pruritus was present The mucous 
membranes were normal m appearance The lymph nodes were everywhere 
palpable, enlarged, and tender The joints of all extremities, the sterno- 
clavicular articulation and the spine, were exquisitely tender and painful on 
motion The knees w'ere hot and swollen, and showed evidence of an increase 
in intracapsular fluid but were not red There w'as slight edema of the feet 
An arcus semlis was present, and the ocular fundi showed vascular changes 
There was marked oral sepsis The pharynx was mjected The tonsils 
were small, and showed some follicular exudate There were a few moist 
rSles at the bases of both lungs The heart was enlarged to the left The 
cardiac rate was slow but irregular due to frequent extrasystolic beats The 
heart sounds were normal A soft systolic blowing murmur ivas evident 
over the apex The walls of the peripheral artenes were thickened and 
somewhat tortuous The prostate was slightly tender, moderately enlarged, 
and of boggy consistency The remainder of the physical examination was 
negative 

The urine examination was negative except for an occasional leukocyte 

The hemoglobin was 70 pier cent (Sahli), the red bipod cells 4,300,000 
per cubic millimeter, and the white blood cells ranged between 6000 and 9800 
per cubic millimeter The differential count of the latter was polymorpho 
nuclear leukocytes 69 per cent, lymphocytes 23 per cent, mononuclears 8 per 
cent The smear showed the red blood cells to vary moderately in size and 
shape and to be slightly pale The blood Kahn and Wassermann reactions 
w ere positii e on tw o occasions 

The prostatic fluid showed a few leukocytes but no gonococa 

An x-rav examination of the chest revealed the lung fields to be clear 
The aorta was wudened suggesting aortitis, and the heart wms enlarged to the 
left The knees, elbows, and hands showed hypertrophic (degenerative) 
arthritis 

•^s a result of the above findings the diagnosis of syphilitic arthritis was 
made, and the patient received eight injections totalling 2 95 Gm of nem 
arsphenamine with the resultant complete disappearance of the rash, l>nip 
node enlargement, and subsidence of joint pain The patient was discharged 
from the hospital after six weeks when he was essentially free of symptoms 
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It 13 important to recogmze sj^ihilis as a cause of acute or 
subacute arthntis because immediate and thorough treatment 
with anlisyphibtic remedies is followed bv complete recovery, 
as occurred in this case 

Sj^iluhtic arthritis has been studied recently by Chesnev 
Kemp, and Resnik,^ Chesnev, Kemp, and Baetjer * and Khng 
In 1923, Chesney, Kemp, and Resmk reported 2 most interestmg 
cases of acute syphihtic arthritis and demonstrated for the fust 
tunc Treponoma palltda in the jomt fluid These cases were 
characterized bj acute pol^artlinlts, pauiful hmphadciiopalln 
n iliii eruption, and eonnophtUa Following antisyphihtic 
treatment all of these features disappeared Later Chesney’ 
^died other cases and called attention to the fact that both 
Acute and subacute forms of arthritis are due to syphihs Khng 
cniphasized that sj^hihUc arthntis can imitate anj form of 
Jomt disease and should be considered as an etiologic agent m 
All obscure cases of arthntis In most cases the blood Wasser 
maim reaction is positive, but in one case reported by Chesney 
the joint fluid yielded a positive Wassermann reaction and the 
hlood Wassermann reacbon was negabve It is important, 
therefore, to study, if possible, the jomt flmd, as well as the 
hlood, m these cases when it can be obtained It usually shows 
An mcrease in cells, the lymphocytes and monocytes pre 

donunabng 

hor a complete and exhausbve discussion of the older htera- 
deahng with syphihbc arthnUs Schlesmger’s< monograph 
cu the subject 13 avadable 

^ * Patient with a Cardnoma of the Lung Admitted to the 
^"•imal with Symptoms of Polyarthntis —A longshoreman forty nine years 
^’®wd the Boston City Hospital complainmg of headache, nervous- 
’lAd painful joints Four months before entry he had received a blow 
, the right panetal region which waa followed by unconsoousnets for a 

minute*. Later headache and dirziness occurred but theae symptoms 
r subsided over a penod of ten weeks. Two and a half months 

thu ^^ ^^* ^*** and anUea ^’erc ttiff painful and awoUen upon anslog 
7^ ^‘^Dowed mnthm a ueek by anclUng pain and atiffness of the fmgerm. 
niOTifh ^ and fingeri remained au“oUen painful and stiff for tft-o 

torn, . severe enough to inhibit sleep The joint s>Tnp- 

been somewhat relle^'ed by exercise Mdd night sweats -ftere 
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frequent Twenty to 25 pounds weight was lost during the course of the 
illness 

The family history was irrelevant 

The past history w^as entirely negative except for measles at the age of 
seven years, gonorrheal urethritis at the age of thirty , and an excessive use of 
alcohol over a number of years 

Physical examination showed a well-developed, poorly nounshed white 
man, who appeared somew’hat listless and in no acute distress His tem 
perature was 100 F , pulse 92, and respirations 20, and the blood pressure was 
110 mm Hg systolic and 50 mm Hg diastolic Small, firm, discreet lymph 
nodes were found in the cervical, inguinal, and left epitrochlear regions The 
knees were swollen and painful, and gave evidence of a considerable increase 
in the intracapsular fluid The ankles were painful and showed much soft 
tissue swelling The elbows were held in semiflexion Motion was difiicult 
in spite of the little pain elicited There was definite clubbing of the fingers 
with red, swollen nail beds The scar in the right parietal region was well 
healed and clean, but slightly tender on pressure The ocular fundi showed 
slight vascular retinitis All teeth but one were missing The breath was 
foul The percussion note was somewhat impaired throughout the right 
chest, the breath sounds were distant with slight prolongation of the expiratory 
phase, and fine riles which persisted after coughing were heard over the right 
chest The area of cardiac dulness was increased, the heart sounds were 
distant and of poor quality, and a faint systolic blowing murmur was heard 
over the precordium The peripheral arteries were sclerosed and tortuous 
The pulses were equal and regular 

The urine exammations w ere normal 

The hemoglobin and red blood cells fell from 92 per cent (S) and 4,400,000 
per cubic millimeter on admission to 60 per cent (S) and 3,500,000 per cubic 
millimeter respectively in the course of two months The white blood cell 
count varied between 4300 and 13,900 The blood Kahn and Wassermann 
reactions were positive on three examinations 

The sputum was negative for tubercle bacilli on several examinations 

X-Ray studies showed extensive periosteal proliferation of the bones of 
all extremities and the spine and a rounded mass in the lower lobe of the 
right lung about 2 inches in diameter, which gradually mcreased in size in 
spite of therapeutic measures 

I Neoarsphenamine, 3 5 Gm in ten injections over a penod of six weeks, 
and potassium iodide in moderate dosage did not lead to any improvement 
Deep x-ray therapy failed to alter the groxvth of the mass An attempt to 
produce a pneumothorax was unsuccessful The mass in the nght lung con 
tinned to increase in size, the anemia increased, loss of weight continued, and 
the joint symptoms persisted The patient finally developed cyanosis, a 
nonproductive cough, and pain in the chest He died two and a half months 
after admission 

The autopsy rexealcd an adenocarcinoma of the nght lung with met 
astases to the Kmph nodes of the mediastinum, the liver, and the bone mar- 
row There was a moderate degree of artenosclerosis A small amount of 
fluid was found in the right pleural cavity and the peritoneal caxitx The 
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li\-cr fpleen Ijdnejs and sloniach showed chronic passu t <»n Ther^* 

was a moderate pulmonarj edema and congestion The p!‘*ura pericardium 
»nd peritoneum were co\-crcd in certain areas b> old fibrous ajherfion ^nd 
plaques. The jointa were not examined 

This patient illustrates how a small caranonn ot the lung 
maj be disguised as an arthntis Bone lesions in carcinoma of 
the lung arc of three kinds, metastatic lesions of the bone marrow 
invading the cortex of the bone, periosteal meta'^taics and 
periostitis assoaated with clubbed fingers, the so-called ‘htja-r 
trophic pulmonary osteo-arthropathy In this patient there 
^ere metastases in the marrow ca\aties and a defmite hyper- 
trophic pulmonary osteo arthropathy was demonstrated by 
roentgen rav examination WTiether or not there were periosteal 
metastases is not known, as the penostcal lesions were not 
examined postmortem 

Hypertrophic osteo arthropathy as a comphcation of lung 
hanors has been discussed by Locke/ Weinberger,® and others 
In one case described m detail by Locke, there were periosteal 
metastases as well In a case reported by Thomas, Hirsch, and 
Blaine* there were extensive penosteal metastases without 
Ebbing of the fingers 

Of considerable mterest is the pain and swelling of the joints 
"Hus probably resulted from the inflammation of the penosteum 
^thin the capsule of the jomt cavity, as one could detect pain 
swelhng of the jomts, and trace the pain along the penosteum 
of the mvolved bones In some cases, the jomts, particularh 
knees, arc swollen and contain an excessive amount of 
Old In most cases, however, while the pains may be referred 
fo the different jomts by the patients, there are no demonstrable 
"^ons of the jomts themselves Fraenkel^ did not find any 
^ctenatic gross or microscopical changes in the joints of 6 
which he examined anatomically, and Crump® observed 
oo gross changes m the jomts, but found areas of round-cell 
^traUon m the capsule of the knee joints when thc> were 
^oiuicd microscopically The conditions to be considered m 
. ^cntiol diagnosis, since they produce penostitiB as well as 
mflammation, are syphilis and gonorrhea The former 
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produces changes in the penosteum much more frequently than 
the latter Neither produces clubbmg of the fingers 

Case HI A Male Patient with Hemophilia Enters the Hospital with 
Symptoms of an Arthritis of the Right Ankle Examination Reveals Chrome 
Changes m Ankle Jomts — A white man, thirty-six years of age, was admitted 
to the Boston City Hospital, complaining of pain and swelling in the right 
ankle of three weeks' duration He denied any knowledge of preceding 
trauma Since early childhood he had been considered a hemophiliac There 
has been frequent copious epistaxis, an intermittent hemorrhage of two weeks' 
duration following the extraction of a tooth, and bleeding for a w’eek fol 
lowing a laceration of the scalp He had never had hematuria or melena 
Both ankles, the left more frequently than the right, had for years, with and 
without obvious preceding known trauma, become swollen and painful and 
occasionally the skin had become discolored with the subsidence of the pain 
and swelling The most recent involvement was the right ankle six months 
previously The left and right knee, ten and six years ago respectively, 
became markedly swollen and painful followmg mild trauma Six years ago 
as a result of a fall, a large mass appeared over the left ilium associated wath 
severe pain on motion of the left hip and was followed by marked discolora 
tion of the overlying skin Both wrists bad been moderately swollen and 
painful following slight trauma repeatedly for the past fifteen years The 
right elbow had been frequently the site of swelling and pain following slight 
trauma for the past tw enty-four years The left elbow had been also similarly 
involved but less frequently and less severely 

The joints had remained stiff, and there had been occasionally crepitation 
on motion for about one month after the subsidence of the acute symptoms 
but It w as not permanent 

The patient has two brothers, aged forty-five and twenty-seven years, 
who have hemophilia, both of whom have had involvement of their joints 
One brother aged thirty-three years is living and well Two other brothers 
died in mfancy as a result of profuse hemorrhages Two sisters, living and 
well, have had no male children The patient knows nothing of the occur- 
rence of hemophilia in members of previous generations of his family 

Physical examination revealed a well-developed but poorly nourished 
white man who seemed to be mentally deficient The teeth showed numer 
ous cavities The right ankle was moderately swollen, and the skin over it 
was of a brownish color Passive and active motion of the nght ankle was 
limited The left ankle was also slightly swollen and there was slight limita 
tion in motion both in flexion and extension Both elbow joints wwe en 
larged The knees and wnsts showed no abnormalities The remainder of 
the physical examination was negative 

The hemoglobin was 82 per cent (S), the red blood cells 4,870,000 per 
cubic millimeter, and the white blood cells 6850 per cubic millimeter The 
differential count was polymorphonuclear leukocytes 69 per cent, ]3ol> 
morphonuclear eosinophils 1 per cent, lymphocytes 23 per cent, and mono- 
nuclears 23 per cent The blood platelets w ere 550,000 per cubic millimeter 
The Kahn reaction was negative The coagulation time of 1 cc of xenous 
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blood in a test tube of 0 9 cn\ dinmeler has been between emo hour and two 
hours and fifteen niinutcs (Lee) on repeated examinations 

The unne examinations were negative. The spinal fluid was normal in 
•il respects. 

Upon X ray examination the tertsts knets elbws and hips were found to 
he negativ'e- Both ankles showed bone reaction and c> 8 tic degeneration in 
the lower tibia (Fig 170) The x ray examination of the chest revealed an 
old tuberculous lesion at the left apex and an old pleuntia of the left base 


This patient illustrates one of the most common and most 
distressing compbeabons or ^miptoms of hemophilia, nameK, 
multiple hemorrhages mto the jomts Many of the patients 
Tvith hemophilia sooner or later have such occurrences They 
usually follow known trauma, but m some cases it may be so 
slight that a history of violence is not obtamed One boy we 
have observed recently developed hemorrhage mto his knee 
mid ankle jomts following such exercise os walkmg The mo\e- 
ments of the jomts caused enough trauma to the synovial 
inembrane, which is normally very vascular, to bleed ertensivel> 
It IS very important to recognize this condition, and under 
^0 carcumstances should the jomt be manipulated or opened 
If the hemonhage is a large one, an acute pyogenic arthntis 
he suspected by the presence of the local signs, fever, and 
Moderate leukocytosis, but a history of bleeding m a boy with 
^ prolonged coagulation time of the blood should make the 
'^gnosis a relatively easy one 

The lesions observed may be dmded mto two mom types — 
hemarthrosis, and chronic arthntis resulting from repeated 
^uma and hemorrhage In most cases both processes are 
®^rved m the same patient, if he is seen repeatedly 
hi the case of an acute hemarthrosis which is most common 
^ ^e knees, ankles, hips, and elbows, the swelhng mav occur 
£reat rapidity As a rule, a history of mjury is ehated, 
to ^ he so shght that the hemorrhage mto the jomt appears 
®P®^f&neous Simple pressure on the elbow jomt is often 
^ Gent The pam and disabihty will depend upon the degree 
sv,eUing and pressure withm the jomt There is usuallj 
®^^d moderate leukocytosis If the part is put at 
fhe swelling usually subsides withm a w'eek or ten days 
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In most cases the jomts return to normal after the first hemor- 
rhage, but unfortunately the bleedmg is frequently repeated 
It IS m these cases that chronic changes m the joints are observed 
They are the results of repeated trauma and hemorrhages, 
and can best be discussed by considermg changes in the synovia, 
the cartilage, and the bone respectively 



Fig 170 — ^-Ray of right ankle joint showing cysts in the lo^^e^ end of the 

tibia 

Key® has recently discussed the pathologic alterations of 
the synovia and reviewed the hterature on the alterations of 
the cartilage and bone The synovial changes can be summanzed 
as follows As a result of the hemorrhages a hyperplasia of 
the sjmovia occurs with an mcrease m the fibrous tissue of the 
subsynovial layer This tissue becomes infiltrated with macro- 
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phages, and contains large amounts of iron pignit-nL rc^^ulUng 
from the broken-doiATi hemoglobin Upon repeated hemorrhages 
the sjUGNaa conUnues to h) 7 )C^t^oph^ and torms numerous 
vilh, and a layer of dense fibrous connectne ti'^ue m the suh- 
s^^lo^^al tissue, wth a decrease in the size of the s\Tiovnl 
cavit} In such cases there is a tendeno'’ to fibrous ank}'lo‘^is 
of the joint This fibrous ankAlosis limits the motion of the 
joint and inhibits the resorption of blood from the joint cavit\ 
In many cases there is very bttlc destruction of cartilage 
^cept at the margins It is stated that m other areas there 
be an irregular destruction of the cartilage which does not 
comade ■with pressure areas in the joints Tlie mechanism for 
tj'pe of destruction is not clear, but it is thought to be the 
result of subchondral hemorrhage. 

The common changes m the bone axe cavities m the cancellous 
porton (Fig 170) The ongm is not clear but they probablj 
from intra-osscous hemorrhage, which produces an area 
aseptic inflammation, with subsequent absorption of bone 
The condition revealed by an ar ray examination of a jomt 
^ a hemopbihc patient depends upon the stage of the process 
The periarticular tissues may show increased density due to 
the depoafaon of old blood pigment, irregulanty of the jomt 
Diargina, a decrease m the size of the joint cavity, and cavities 
^ the bones 

The diseases which must be differentiated from these con 
^tions are acute pyogemc arthritis and tuberculosis The historv 
great importance The occurrence of the condition m a 
and the presence of a prolonged coagulation time of the 
^vill establish the diagnosis 


tn ^ ^ Patient with Polyartbntis and Acute NephritlB FoUowlng 

AtUck of Acute FoUlcul*r TonsnUtis— A policeman tv.-ent>-«iBnt yea^ 
admitted to the Boston Cit> Hospital complaining of pain in the 
in * ^ «'eet» pnor to entry he wai confined to bed for Kvem a>’^ 

tK- acute tonsillitis He waa given diphtheria antitcuan u 

thi^t cultures were reported as negative for Klebs-Loeffl^ i 
^ serum therapj he bad painful joints and definite >mp 
^^ent wiuch lasted fmm three to four da>-B Eighty da^s bc^ 
® complained of constant aching pains in both lumbar regions 
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tenderness in the costovertebral angles At the same time he expenenced 
burning on micturition and frequency There was no obvious gross hema 
tuna nor pyuria Ten days before entry the right elbow became swollen, 
tender, and painful w^hich was followed closely by similar involvement of the 
left elbows the knees, the ankles, and the thumbs The patient perspired 
freely and slept poorly Methyl salicylates locally, and sodium salicylate 
and sodium bicarbonate by mouth, afforded no appreciable relief 

The family history was noncontributory The patient had been mamed 
for four vears His wife had 2 children, both of whom were living and well 
There w'ere no other pregnancies His habits had always been good 

The past historv was entirely negative except for measles at the age of 
five, and Vincent’s angina at the age of seventeen Sore throats had been 
quite rare 

Upon physical examination the patient was found to be a well-developed 
and w'ell-nourished w hite man in no apparent distress but perspiring freely 
His temperature was 99 F , pulse rate 100 per minute, respiration 20 per 
minute and the blood pressure 150 mm Hg systolic and 100 mm Hg diastolic 
The skin was pale, warm, and moist The mucous membranes were moder 
ately pale The cervical lymph nodes were enlarged, soft, and tender No 
other nodes were palpable except the inguinal ones w hich w ere small, disaete, 
and nontender There was tenderness and soft tissue swelling, but no red 
ness nor locally increased heat around the knees, elbows, and thenar emi 
nences Examination of the ocular fundi revealed normal eyegrounds 
There was a slight pyorrhea The tonsils were red, cryptic, and small The 
pharynx was moderately injected and showed hypertrophy of the lymphoid 
tissue The lung;s were clear to percussion and auscultation The heart 
sounds were normal No murmurs were detected The pulses were equal, 
regular, and of good volume The vessel walls were smooth and easily com 
pressible There was slight costovertebral tenderness No edema was 
demonstrable 

The Urine consistently showed albumen, casts, red blood cells, and 
leukocytes The phenolsulphonphthalein test showed 26 per cent excretion 
of the dye in two hours on admission and 30 per cent m two hours one month 
later The specific gravity of the urine varied between 1 008 and 1 018 

An examination of the blood showed a hemoglobin of 75 per cent (S) and 
red blood cells 4,150 000 per cubic millimeter The leukocyte count was 
28,200 per cubic millimeter on admission, which fell promptly to remain 
between 12,000 and 14,000 per cubic millimeter The differential count was 
polymorphonuclear leukocytes 80 per cent, eosinophils 2 per cent, lympho- 
cytes 12 per cent, monocytes 6 per cent The red blood cells on smear %mried 
m size and shape and were of a moderate pallor The nonprotein nitrogen 
of the blood was 21 mg per 100 cc on several examinations The Kahn and 
Wassermann reactions of the blood were negative 

The temperature reached 100 F for tw o days after entry and remained 
normal thereafter The extraction of an abscessed tooth, a tonsillectomj 
and adenoidectomy^ were not followed by a further elevation in temperature 
nor an exacerbation of symptoms or signs of acute nephritis The joint 
sympitoms improved satisfactorily and he was discharged after six weeks 
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In summar) , this patient presented two ot the commoncbt 
complications following in acute streptococcal infection of the 
l>inphadenoid tissue of the throat, namelj acute nephritis and 
acute arthntis He recovered conapletch from both conditions 
the arthnPs disappeanng before the nephntis 

MTien one encounters an acute arthntis following acute 
folhcular tonsilhtis or scarlet fe\er, four possibihties immediateK 
come to mind First, is it an attack of acute rheumatic feier-’ 
Secondlj, is it a metastatic arthntis from a thrombophlebitu> 
of the tonsillar veins (piostanginose sepsis)^ Thirdlv is it the 
so-called post scarlatinal "to-ac” arthntis followmg acute 
streptococcal infection? Lastlj, if the patient has received 
^crum, has serum sickness wath joint symptoms resulted’ In 
Incase It was felt that the condition was one of the third group, 
because none of the charactenstic lesions of acute rheumatic 
could be demonstrated, that is, subcutaneous fibroid 
nodules, electrocardiographic changes or evidence of pencarditis 
the chnical course was not similar to a metastabc arthntis, 

0 second group was excluded 

In recent years, there has been a tendency to assume that 
cases of acute polj arthntis occumng after acute streptococcal 
' notions are examples of acute rheumatic fever, largel} because 
J^tnatic fever commonly occurs after such mfections, and 
patients who hav e had an earher attack of acute rheu- 
matic fever pnor to an attack of scarlet fever or folhcular tonsil 
often have a recurrence It also has been emphasized that 
^ cuts who die of scarlet fever frequently show anatomical 
S^in the heart muscle resemblmg m some respects at least 
ab^ rheumatic heart disease Until we know more 

the'ri' following scarlet fever, it seems wise to make 

^Snosis of rheumatic fever onl> in the cases in which it is 
^ e to detect cardiac lesions either bj physical examination, 
electrocardiographic changes or b> finding the characteristic 
‘^^tancous fibroid nodules 

^ arthntis associated with sepsis following tonsilhtis is 
PHleht °^^^tatic lesion The primary focus is a thrombo- 
* 3 of the tonsillar or ascending palatine ^elns These 
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cases are usually due to hemolytic or anaeroebic streptococcal 
infection and have been studied particularly be Fraenkel/® 
Lenhartz/^ Reye,^^ and others The charactenstic features of 
this type of sepsis are the onset of chills, fever, and sweats follow- 
ing an acute angma The local lesion in the throat may show 
signs of improvement as the patient's general condition becomes 
worse One usually finds some sweUmg and tenderness of the 
l)Tnph nodes of the neck, and if the mfection extends into the 
internal jugular vems, locahzed pain and tenderness over the 
vems may be present Suppurative metastases to the lungs 
and jomts are common, and the blood cultures are usually 
positive, particularly if anaeroebic cultures are made 

The so-caUed “toxic" arthritis foUowmg scarlet fever is 
observed m about 6 per cent of the cases (Jochmann) It is 
shghtly more common m adults than m children and is usually 
accompamed by fever It is observed most commonly m the 
second half of the first week but may not appear imtil the second 
or third week The blood and synovial fluid are usually' stenie 
This is m striking contrast to the purulent variety of poly- 
arthntis which occasionally follows scarlet fever, because m 
these cases there is usually a positive blood culture As a rule, 
the jomt cavities do not contam large amounts of flmd but 
when it IS obtained it has the characteristics of a serous exudate 
Alexander^" and McClure^'* have pomted out that both arthntis 
and myositis are common, as m our patient The most obvious 
feature is pam and elevation of local temperature There may 
be very httle tenderness, redness or sweUmg of the jomts In 
mild cases there may be an absence of fever, and m some the 
jomt pams appear with an elevation of the temperature above 
normal In others, fever may be present for twenty-four to 
forty-eight hours before the appearance of the arthntis The 
jomt pams may last from three to ten days, but McClure has 
observed some cases in which the pam persisted for as long 
as fifty-five days It is somewhat more common to observe 
mvolvement of the small jomts earl}>- m the course of the disease 
and the large jomts later The jomts of the fingers, knees, 
elbows, shoulders, and ankles are most commonh involved 



important, then, imn\ case of arthritis followinf. strepto 
Posahl'*? differentiate the comfition insofar as it is 
p ® rem acute rhetunatic fever and i septa arthritis 
the tj"”” ^ eases it is seen that pains in the joints ma\ be 

®y™Ptoni of a \anct\ of diseases and only bv 
’^^osisb^'°" the facts m the given case can the complete 
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cases are usually due to hemolytic or anaeroebic streptococcal 
infection and have been studied particularly be FraenkeV® 
Lenhartz/^ Reye/^ and others The charactenstic features of 
this type of sepsis are the onset of chills, fever, and sweats follow- 
ing an acute angma The local lesion m the throat may show 
signs of improvement as the patient’s general condition becomes 
worse One usually finds some sweUmg and tenderness of the 
lymph nodes of the neck, and if the infection extends mto the 
internal jugular veins, locahzed pam and tenderness over the 
veins may be present Suppurative metastases to the lungs 
and jomts are common, and the blood cultures are usually 
positive, particularly if anaeroebic cultures are made 

The so-called “toxic” arthritis foUowmg scarlet fever is 
observed m about 6 per cent of the cases (Jochmann) It is 
shghtly more common m adults than m children and is usually 
accompamed by fever It is observed most commonly m the 
second half of the first week but may not appear until the second 
or third week The blood and S 3 Tiovial flmd are usually sterile 
This IS m stnkmg contrast to the purulent vanety of poly- 
arthntis which occasionally follows scarlet fever, because m 
these cases there is usually a positive blood culture As a rule, 
the jomt cavities do not contam large amounts of fluid but 
when it IS obtamed it has the charactenstics of a serous exudate 
Alexander^’’ and McClure^"* have pomted out that both arthntis 
and myositis are common, as m our patient The most obvious 
feature is pam and elevation of local temperature There may 
be very httle tenderness, redness or swelhng of the joints In 
mild cases there may be an absence of fever, and m some the 
jomt pams appear with an elevation of the temperature above 
normal In others, fever may be present for twenty-four to 
forty-eight hours before the appearance of the arthritis The 
jomt pams may last from three to ten days, but McClure has 
observed some cases m which the pam persisted for as long 
as fifty-five days It is somewhat more common to observe 
mvolvement of the small joints early m the course of the disease 
and the large jomts later The jomts of the fingers, knees, 
elbows, shoulders, and ankles are most commonly involved 
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Both Alerandcr and McClure state that salic\ htos d 1 not seem 
to affect the course of the arthntis In our p itient some s'Tnp 
tomatic relief of the joint pains was obsorvcil following this 
type of therapy As a rule, the prognosis i- }.nni md reccvtrv 
15 complete without joint damage or recurrenn 

In the parents who have receiicd anlist latiml serum 
it IS nccessan to differentiate the arthralgi r ol scrum sickness 
from this condition In some cases it i< truneK difiiiult 
because the two conditions arc \cr\ smiilir md many oi the 
features characteristic of scrum sickness m i\ lie n produce 1 in 
patients with postscarlatinal complications who ha\e not 
received serum 


It IS unportant, then, in an) case of arthntis following strepto- 
coccal infection, to differentiate the condition msofar ns it is 
P<rssible from acute rheumatic fever and a septic arthntis 
From these 4 cases it is seen that pains m the joints maj be 
the presentmg sjTnptom of a TOnctv of chseases, and onh by 
a consideration of all the facts in the gi% en case can the complete 
hragnosis be made 
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PLASMA PROTEIN DEFICIENCY IN PATIENTS WITH 
CARDIAC EDEMA 

Edema maj be broadlj classified into two groups cardiac 
and noncardiac. The two tvTics have ven difierent causes 
and required different forms of therapj The production of 
aardiac edema is usually due to mcreased pres-sure in the capil 
^nes transimlted back through the veins from an meffiaent 
•'aart As a result of this increased capiUarj pressure the passage 
nf fluid from the blood into the tissues is helped and the passage 
flack into the blood hindered In contrast to the purely mechan 
'tal production of cardiac edema the edema of chronic nephritis 
and certain other conditions is dosel> assoaated with a reduction 
the proteins of the plasma These protems form the chief 
portion of the colloids of the blood plasma to which the capillary 
'^alls are normally almost impermeable. An osmotic pressure 
“ thus created tending to draw fluids from the tissues mto the 
fliood vessels The hvdrostaUc and osmoUc pressures are m 
opposition throughout the length of the capillaries Under 
normal orcumstances the hydrostatic effect is greater at the 
^onal end of the capillary loops with the result that fluid 
out of the vessels, and the osmobc effect predonunates 
“ ‘fle venous side of the loops which draws the fluid back mto 
n blood stream, so that an eqmhbnum is established In 
^ditions m which there is a marked depletion of plasma 
Protems the passage of flmd mto the tissues occurs with greater 
Its return to the blood and edema results 
normal level of total protems of the blood plasma is 
'“ni 6 A to 8 Gm. per 100 cc with an average of about 7 Gm 
MS 
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The critical level for the plasma protems at which edema appears 
IS about 5 to 5 5 Gm per 100 cc These figures are for analyses 
for protem earned out on hepanniaed blood by the Kjeldahl 
method "When the analyses are made on oxalated blood, as 
was the case with the results reported here, the figures are 0 3 
to 0 4 Gm lower than those stated above 

The lowermg of the plasma protems in the condibons 
discussed m this Chnic is chiefly, if not entirely, at the expense 
of the albumm fraction of the plasma proteins Determination 
of changes in the level of the plasma albumm provides a closer 
correlation with the tendency for the occurrence of edema 
than do estimations of the total plasma protems However, 
the simphaty m the determination of the total protems as 
compared to the albumm fraction, makes this test one which 
IS more pracfacal and is adequate for routme clmical purposes 
The treatment of the two types of edema is, of course, radically 
different "Where the edema is due to increased hydrostatic 
pressure as a result of heart failure, proper therapy is chiefly 
directed toward restoring the normal cardiac function by rest 
and digitahs "^Vhen low plasma protems are responsible for 
the edematous condition, then the therapeutic attack should 
be aimed at restormg these protems to a normal level Speafic 
diuretic drugs and measures are often of value m the sjanpto- 
matic treatment of both types of edema 

As previously stated the chief and often the only cause of 
cardiac edema is the mcreased mechamcal back pressure m 
the vems and capillanes resultmg from a failmg heart However, 
m a certain number of patients with congestive heart failure, 
compheatmg factors anse which tend to lower the plasma 
protems, and this reduction of the protems aggravates the 
aheady enstmg edema or causes it to persist m spite of the 
usual cardiac treatment It is not widely appreaated that this 
may be so, although it has been emphasized previously, notably 
by Payne and Peters^ and by Peters and "Van Slyke,^ and since 
proper therapy will often accomphsh much to raise the protems 
to a proper level mth consequent clinical improvement, it is 
the purpose of this communication to stress this element m 
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the cauKiUon of cdcmi in some p-iUents ^Nnth heart failure 
The foUovtang ease illustrates this point 

Case L M — The patient a aixlj jcar-old i?klntc married Irish housewife 
hiitot^ of known h^’pcrtcnalon for ten >car« and of having been treated 
durmg the preceding iw'o >xars a low proicm salt poor diet She had had 
o^ional headaches and slight dy&pnen on exertion until fifteen month® 
Wore her first admission when her d>’»pnea became markedl> worse and she 
t'doped orthopnea and edema of the lower extremities In addition ahe 
^cred from anorexia and gastric distress so that she further limited her diet 
w*imptom8 increased and she entered the hospital in May 19JI At this 
hme ihe found to be poorly nounshed to have an enlarged heart with 
auncular fibrUlation moderate pcnpheml oncriosclcrosis marked pulmonary 
®*CwtKin ascites and general anasarca A diagnosis of artcnosclerotic 
^ fiypertensiNt heart disease wnth congestive failure and auncular fibnlla 
^ »ai made She wtis treated by absolute bed rest digitaliration and 
drugs The latter w'ere given chicfl> In the form of aalyrgan intra 
ThcGOGm protein low salt diet was continued but the ate very 
^ of this In spite of a decrease in her djTipnea and orthopnea her edema 
oUhough It became somewhat less She went home In September 
^ remained in bed and continued to take digitalis, 

^ returned to the hospital on October 13 1931 and her condition at 
t »umlar to that found at her initial entry She was edematous 

there was edema of the back and antis. She was placed on 
diet (800 cc, of milk dally) and was given digitalis m amounts suffi 
to produce full digitalieation and received intravenous injections of 
October 15th I7th and 20th wnth slight temporary diuresis 
each dose. 

examination of the unne revealed a specific gravity which 
, ^^*tween 1 004 and 1 014 in daily eacaminations there was no albumin 
the sediment was negative. The red blood cell count was 4 500 000 per 
950^ the hemoglobin 87 per cent and the white blood cell count 

per cubic millimeter The blood nonprotem nitrogen w-as 30 mg per 
. cholesterol 160 mg per cent On October 16th the total pro- 

™ of the plasma were 2 8 per cent 

Q vnew of the finding of low plasma proteins the was placed on a 120 Gm 
^ low salt diet on October 2ist which she took with great faithfulness 
^ the situation had been explained to her Five days later for the first 
^dema was definitely less marked (Fig 171) The plasma proteins 
*1 per cent on October 30th and to 4 6 per cent on November 
V “y November 4th the edema was strikingly less m amount and on 
ember 17th was practically gone. She wms allowed then to sit up the 
did not recur and she was discharged without any visible evidence of 
a” h ^ tissues a week later 

. , ^ “<wne she continued to eat adequate amounts of protein but she under 
too much activity and neglected to take digitalis regularly with thi 
t that by January 1 1932 her cardiac symptoms, indudmg market 
recurred. She reentered the hospital on January 3d m very much thi 
VOL. 16—60 
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same state as on her previous admissions Her plasma proteins, honever 
were 5 8 per cent and remained above 5 per cent during the next three months 
w hile she was m the hospital The usual cardiac therapy was again instituted 
and an 80 Gm protein diet given her In four days the edema had definitely 
begun to subside and her orthopnea was less, in three weeks both had entirely 
disappeared and remained absent throughout the remainder of her stay in 
the hospital 

DISCUSSION 

This case illustrates the factors which may combine to 
produce edema m patients with heart disease When, first 
seen, this patient presented the classical picture of congestive 
heart failure, mcludmg massive edema which was assumed to 
be entirely of cardiac ongm However, m spite of complete 
rest, adequate amounts of digitahs and of diuretic drugs, the 
edema persisted without much change for the first five months 
she was under observation FmaUy it was discovered that the 
plasma protems were markedly diminished, and when measures 
were taken to mcrease them, the edema promptly disappeared 

There are several factors which may combme to produce 
the low level of plasma protems m cases of this type The chief 
cause IS probably malnutntion For several years this patient 
had had a diet with a protem content which was barely sufBaent 
for her needs With the onset of cardiac symptoms she lost 
her appetite, developed indigestion, and her protem mtake 
became further reduced On physical exammation her marked 
degree of malnutntion was obvious 

In addition to an msuffiaent mtake of protein, the plasma 
protems may be further depleted by an excessive loss Although 
normally the tissue fluids are relatively free of protein, it is 
known that under conditions of anoxemia and mcreased capiUar}" 
pressure very significant amounts of protem may pass through 
the capfllaiy walls ^ The protem m transudates mto fhe 
pleural and pencardial cavities may reach from 1 to 2 per cent 
If this flmd IS removed m large quantities by paracentesis, the 
protem is lost with it FmaUy, large amounts of albumin are 
not infrequently present in the urme of patients with heart 
failure, and smce this albumm is denved from the blood plasma, 
this IS one more dram on the plasma proteins 
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In tlic case under discussion the low level of the phsma 
proteins were due to an inadequate intake of protein rather than 
tie loss of protan in the unne and b\ removal in transudates 
Wthm a few dajs after a suitable protein diet was instituted 
tie edema began to subside and the plasma protems to nse 
and m four weeks the edema had disappearcil fFig 171) \1 

though It recurred later, it was then apparentlv entirelv of 
mechanical origin due to the heart failuri for the level of the 
plasma proteins had been maintained b\ proper diet well above 
the enbeal lev el The edema on this occasion subsided promptly 
’Then proper cardiac therapy was earned out 
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Rj 171 -Tie effect of a diet nch m protein on the plaema proteinB and on 
the degree of edema m Patient L. M 

Plasma protem depletion m cardiac failure has been noted 
by chmeal mvestigators and its causation and therapv 
ssed ’ That thm condition is not uncommon will be seen 
^ a Stud> of Fig 172 m which are presented the results of 
plasma protein determinations on 67 patients cam out 
' this Hospital m the months of December, 1931, to Jlarch 
Siitvtwo of these detenmnations were on pabents 
Varying degrees of cardiac failure, of the remain er o 
on cases of glomerular nephntis and 25 m miscellaneous 
^thout edema, manj of which had vai^mg degrees o 
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same state as on her previous admissions Her plasma proteins, ho\\e\er 
were 5 8 per cent and remained above 5 per cent during the next three months 
V hile she was in the hospital The usual cardiac therapy was again instituted 
and an 80 Gm protein diet given her In four days the edema had definitely 
begun to subside and her orthopnea was less, in three w eeks both had entirely 
disappieared and remained absent throughout the remainder of her stay in 
the hospital 

DISCUSSION 

This case illustrates the factors which may combine to 
produce edema m patients with heart disease When first 
seen, this patient presented the classical picture of congestive 
heart failure, mcludmg massive edema which was assumed to 
be entirely of cardiac ongm However, m spite of complete 
rest, adequate amounts of digitahs and of diuretic drugs, the 
edema persisted without much change for the first five months 
she was under observation Fmally it was discovered that the 
plasma protems were markedly dimimshed, and when measures 
were taken to mcrease them, the edema promptly disappeared 

There are several factors which may combine to produce 
the low level of plasma protems m cases of this type The chief 
cause IS probably malnutntion For several years this patient 
had had a diet with a protem content which was barely suflicient 
for her needs With the onset of cardiac symptoms she lost 
her appetite, developed mdigestion, and her protem mtake 
became further reduced On physical exammation her marked 
degree of malnutntion was obvious 

In addition to an msufficient mtake of protem, the plasma 
protems may be further depleted by an excessive loss Although 
normally the tissue flmds are relatively free of protem, it is 
known that under conditions of anoxemia and increased capiUarj' 
pressure very significant amounts of protem may pass through 
the capiUary walls ^ The protem m transudates mto the 
pleural and pencardial cavities may reach from 1 to 2 per cent 
If this fluid is removed m large quantities by paracentesis, the 
protem is lost with it Fmally, large amounts of albumin are 
not infrequently present m the urme of patients with heart 
fqiiure, and smce this albumm is derived from the blood plasma, 
LiUs IS one more dram on the plasma proteins 
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In the case under discussion the low k\tl ui thi 
proteins were due to an inadequate intake t»f })r<»n in nth<r thin 
the loss of protein in the unne and hy rtmo\ \] u trin^uihtes 
Within a few dajs after a suitable prottm dn t \ i institutcti 
the edema began to subside and the pli^'ni i n tm to nbc 
and in four weeks the edema had di-^ipptaK-d iFij. 171> \1 

though it recurred later, it was thin appauntU entiaK ot 
mechanical ongin due to the heart fadurt f iht leaci ot the 
plasma proteins had been maintained In projni dat well alwve 
the critical level The edema on this octasnm -^ulj i le 1 prompth 
when proper cardiac therapy wtis came<i out 
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^ The effect of a diet nch m protein on the plasma proteina and on 
the degree of edema in Patient L M 

Plasma protein depletion in cardiac failure has been noted 
ore by chiucal investigators and its causation and therapy 
scussed ^ That this condition is not uncommon will be seen 
ItvT ^ ^ presented the results of 

plasma protein determinations on 67 patients earned out 
^f>spital in the months of December, 1931, to March 
Sixt\ two of these determinations were on patients 
^ varjang degrees of cardiac failure, of the remainder 13 
on cases of glomerular nephntis and 25 m miscellaneous 
^ without edema, manj of which had varjmg degrees of 
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malnutrition, infection, and mtoxication It wdl be seen m 
the cardiac group that although edema frequently existed when 
the plasma protems were above 5 per cent because of the mechan- 
ical effect of the congestive failure, edema was always present 
when the protems were below 5 per cent In some of these 
cases with distmctly low levels of the plasma protems, adequate 
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Fig 172 — One hundred determinations of the plamsa protein level in 
62 patients Sixty-two of these determinations are on patients with heart 
disease, 13 on patients with glomerular nephritis, and 25 on patients suffenng 
from miscellaneous conditions 


amounts of protein m the diet were of assistance to supplement 
the usual cardiac therapy m e limin ating the edema and restormg 
the patient to a condition of comfort and relative health 

There is no defimte evidence that an ample protein intake 
wiU mcrease renal damage m spite of the fact that some mem- 
bers of the medical profession stiff chng to the idea that it is 
harmful Some aspects of this problem are discussed by hlmot 
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"ndtr the presentation of his first ease in this number of the 
Chines* Indeed, recent nork has failed to indicate that a 
leasonable amount of protein in the diet increases renal damage 
la actnc glomerular nephritis* and tlierc is much less evidence 
lhat It 15 deleterious in chronic cardiovascular disease Only 
Then mtrogen retention actuallv exists and uremia is imminent 
the protein be restricted In the routine treatment of 
patients with cardiac edema excessive amounts of protein are 
probablj unnecessarj If a diet conlnming 70 to SO Gm of 
protem daily is entireU assimilated, the protein nutrition should 
he mamtaincd 


CONCLUStOWS 

The frequency with which a low level of protems of the 
plasma is present in patients avilh cardiac failure has 
emphasized This condition acts to mamtam and aggravate 
tdema which is chiefly caused b> mechanical back pressure 
itsiUting from a failing heart In patients with cardiac failure 
trhom obstinate edema is present, attenUon should alwajs 
directed toivard adrmmstcnng an adequate amount of protein 
die diet m order to sustam nutntion and to keep the plasma 
proteins withm normal hmits 
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jaundice in CORONARY OCCLUSION 


Jaundice is a frequent accompaniment of myocardial msuf- 
aenc} with congestive failure Emstcnc* has recently given 
M excellent presentation concerning the probable mechanism of 
^mbmeima in the vanous forms of heart disease, and says 
t m practicall) all cases of congestive mj ocardial failure there 
an mcrease of bilirubin in tbc blood, although it may not 
cient to produce obvious jaundice He does not, hov- 
occurrence of jaundice in coronary occlusion, 
m thnl>^ atates, “It is not seen m coronary sclerosis except 
unusual combmahons of anginal and congestive heart 


coronarv "^oently had under our care a patient with severe 
‘^ys aft m whom marked jaundice appeared four 

jaundiceu t “oacb disappeanng nine days later Marked 
of the ran^ a common finding m coronary occlusion Because 
presented m h ^ combmahon and the mterestmg problem 
m such inrf ^ P^S to explain the mechamsm of the jaundice 
'“Stances, we are reportmg the case 


Dr C, p H. a 

'''“t Itedical Kma- Amenoin phyiician of fifty entered the 

the complalnf ‘^“wthniettB General Hospital Apnl 4 1932 

healthy man •’'"V" considered himself a 

““'•final w "fi •y'"P'"";"“«rablo to hiB heart or gaitro- 

'“"'"•'M TW ^ “ iW “/'•“.I-E < 
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■Blame, by 
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or by a bowel movement They were usually associated wnth hurried eating 
The patient had thought they w'ere due to colitis 

April 2, 1932, at 2 a m he w^ seized with a sharp pain under the sternum 
and precordium which disappeared in twenty minutes At 4 30 a m he was 
awakened by a similar pain which lasted thirty minutes At 3 30 P M on 
Apnl 3d, the same type of pain returned, again unassoaated with exertion 
He consulted a physician w'ho suggested that he had angina pectoris An 
ampoule of amyl nitrite increased the pain and it began to radiate mto both 
arms Dr Arlie V Bock, who w'as called to see him, found that his blood 
pressure was 125/80 and his pulse rate 72 There was no friction rub and the 
heart sounds were of good quality He gave the patient i gram of morphine 
and in the next four hours 1 grain more was taken Although the pain was 
relieved, the patient failed to sleep that night because of extreme appre- 
hension He entered the hospital the next day The pain had disappeared, 
leaving only a feeling of soreness 

His past history contained nothing of importance except that for a year 
or two previous he had suffered financial losses and for several weeks had 
worried considerably over business affairs 

The physical examination showed a thick-set, somewhat plethonc, middle- 
aged man in no distress His color was fairly good but ashen No jaundice 
was detectable The pupils were small (morphine effect) and reacted to 
light The fundi, examined later, showed moderate sclerosis of the vessels 
w ith nickmg of the vems and narrownng of the arteries The teeth were in 
fairly good condition and the throat was a little reddened The heart was 
somewhat enlarged, the left border of dulness being 2 cm outside the mid- 
clavicular line The rhythm weis regular at a rate of 72 but the sounds were 
of only fair quality, and a soft systolic murmur was heard at the apex. The 
blood pressure was 120/80 The lungs were clear On abdominal e.xam- 
mation, we were able to palpate the liver edge about 2 cm below the costa! 
margin, but it was not tender Otherwise the abdomen was negative. The 
reflexes were normal Rectal e.\amination was negative There was no 
penpheral edema The temperature on admission was 98 F , but at 7 P u 
It had risen to 101 F 

Nothing abnormal was found on examining the unne The white blood 
count w as 9000 w ith a normal differential count The red blood count was 
4,750,000 and the hemoglobin was 85 per cent (Tallqvist) The Hinton test 
was negative. 

We could not make an absolute diagnosis at the time of entrance because 
of the lack of positive findings on physical examination It was thought 
probable that the attack of pain had been much intensified by the fear of 
coronary disease which had been suggested to him by his first physician, the 
patient admitting that he did not "dare go to sleep ” Gallbladder disease 
ivas considered, although with the nse of temperature to 101 F in the evening, 
we became increasingly suspiaous of coronary thrombosis Unfortunately 
we could not conveniently take an electrocardiogram because the ward W'as 
not wired for it 

Course — ^The patient was perfectly comfortable the first twenty-four 
hours and slept well His temperature, however, remained elevated and his 
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P^rtse to 100 (Fig 173) The next night (Apnl S 1932) at 11 30 r u , 
«»aaaxatentd by a »c\'erc pain In the cpignstnum Nitrogl>*cenn faded 
torefttvt It bat J grain of morphine relieved it after on hour Hib blood 
*t the time of the attock w-ns 110/85 The next morning it had 
to <0/40 At ihiB time hiB heart regular but the Bounds ^cre of 

MAt9<^0«JSCTTB OCNCRAt. HOS*1TAl. 
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173 —Chart thowine the temperature pulM, reepiration end blood 
reading, during the patient, firrt fourteen day. In the hoapitgi 
*« QTcIe, connected by broken line, reprerent the blotri prc«urt reading, 
“PPer aide the .yrtolic preMure, the lower one the dlartoUc preaure, 

^ poor quality A loud friction rub wwbenid over the preuordiu„, 

PuUe rate wa, 120 hU temperature had nren to 103 F (rectal) auj (i 
'Jite blood count to 26 000 In the aftemom h„ b o^ pramn ro*. 
’“/’O tad it remained around 100/70 during the ^Minder of hu hfe, . 

later in the day that he.lrad ty the van dl 

®^1> tert there were 6 mg of biUruMu pS - 100 cc, (direct reaction) 4, 



954 


JAMES A HALSTED, WALTER BAUER 


time his In er seemed to be a little larger than on admission but it remained 
nontender There were a few r^les at the bases of the lungs but these soon 
cleared An electrocardiogram taken, with a portable apparatus on April 8th, 
showed the characteristic early changes of coronary thrombosis with a high 
take-off of the T wave in leads II and III (Fig 174) 

The patient’s jaundice increased rapidly to a deep yellow and the \'an 
den Bergh test on April 9th was 12 mg per 100 cc. (direct reaction) At 
this time bile appeared m the urine After this the jaundice quickly subsided 
and had disappeared on April 15th, nine days after it was first noticed The 



Fig 174 — Electrocardiogram taken four days after entrance into the 
hospital (eighth day of the disease) showing the characteristic early changes 
in the T wave in leads II and III 


patient required morphine for a week. He was digitalized when the diag- 
nosis of coronary thrombosis was established, and was kept on a daily dose of 
IJ grams He had two more slight attacks of pain in the epigastrium which 
did not last more than tw'ent> or thirty minutes and for which he did not 
require morphine His pulse dropped rapidly to 80 on April 9th and his 
temperature and white blood count slowly fell, reaching normal on April 15th 
From April 16th on he felt perfectly well except for occasional slight 
abdominal distress relieved by enemata. His pulse rate, how'ever, gradually 
rose to a le\el of 100 in spite of full digitalization, and he had a constant 
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afternoon temperature of 99 4 F (mouth) Hu heart sounds remamed poor 
la qualitj On May 12th dtgltalia xv-a# omitted as he was beginning to see 
>tIlow flashes of light After the omission of digitalis he felt much better 
He x-as allowed to Bit up in a chair for a half hour a da> on Mi> 16th fiveand 
ooedialf weeks after the onset of his illness. On Ma> 27th he began to take 
1 few steps. The following e\*ening while in bed he compbmed of a little 
epigastric distress then apparently had severe prccordial pam gaxe a few 
Es#p» and wtis dead 

AvUtpsy — The important findings were in the heart and pericardium 
There was slight pulmonary congestion The h\cr weighed 2000 Cm was 



and of normal consistency There was central congestion which m 
®ctended almost to the penpherv of the lobule and slight focal necrosis 
"^J^ced by pyfcnosis of nuclei aadophilia and slight vacuolization of the 
of the liver cells. The pathologist. Dr Tracy B Mallory thought 
* ^cept for the passive congestion ail these findings could be considered 
or postmortem changes The gallbladder and bile passages were nor 
^d no stones were present 

£i pericardial cavity was completely obliterated b> easily broken 

adhesions. The heart weighed 550 Gm The right \'entncle was 
as large os normal and the left ventricle was dilated to about three 
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times normal size The entire posterior portion of the left ventricle, about 
half the interventricular septum, and the entire apex were involved in a large 
infarct with several shaggy mural thrombi and a large thrombus at the apex 
\ portion just beneath the attachment of the mitral valve at the junction of 
the antenor and lateral surfaces was softened without hemorrhagic injection 
Overlying was the end branch of the left coronary artery w’lth a small recent 
thrombus occluding it The myocardium of the right ventricle was flabby 
wnth a slight fibrous thickening of the endocardial portion of the interven- 
tricular septum The valves were essentially negative There was a marked 



Fig 176 — Photograph of heart showing atheromatous changes and nar- 
rowing of the coronary artery At one point there was almost complete 
occlusion of the lumen Note the area of pericarditis overlying the entire 
postenor wall of the heart 

degree of atheromatous degeneration of both coronary arteries with calci- 
fication, intimal ulceration, and in many places almost complete occlusion of 
the lumma Near the terminal portion of the left circumflex artery a small, 
fresh, red thrombus was found at a point where the lumen was almost pm 
point in size 

Comment — ^Although the patient had had two mild attacks of 
pam and a very severe one before he entered the hospital, all of 
them coming without exertion, the diagnosis of coronary throm- 
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bosis could not be nuidc until he bad a fourth attack uhich 
onlj moderately sc\ ere After this he presented all of the classical 
agns of coronary thrombosis an extreme fall m blood pressure, 
feeble heart sounds, and a loud pericardial friction rub, as rvell as 
fe\£r, leukocytosis, and the charactcnstic electrocardiographic 
changes The appearance of deep jaundice, hoiicrer, eras the 
most striking finding If it had come before his fourth attack 
of pam inth the resultant signs of coronarc thrombosis we might 
ha\e made the cbagnosis of cholehthiasis, and he might liaae 
been operated upon Indeed, Dr Paul D WTiitc, who saw 
thepahent on Apnl 7th, when all the signs of coronary throm 
bosis were present, believed that the jaundice might be caused 
by a comadent obstruction from a stone plugging the common 
duct. Sescral physicians who were fnends of the patient, ob 
sernng his temperature chart and the marked jaundice, believed 
an incorrect diagnosis had been made 

The jaundice of heart disease is nearly always associated 
with long-standing congestive failure If it appears suddenly, 
or if a sudden increase m a previously cxisbng jaundice occurs. 

It is usually preceded by a pulmonary mfarct (Keefer and 
Resnik') There was no suggestion of this m our patient and 
the autopsy showed no signs of its ever having occurred 

Although we have not e-vamined the hterature m detail, 
we have found, in a bnef survey, 11 cases m which jaundice 
was mentioned as a concomitant feature, without long-standing 
rangesUve failure In an excellent di^ssion of angma pectons 
ui the Lumleian lectures (1910), Osier’ mentions 3 cases m which 
there was jaundice Hamburger report a case m these Clinics 
m 1920 m which faint jaundice appeared two da>^ after an 
attack, death occunmg suddenly two weeU later Neusser,” 
a his monograph on angma pectons rderred to a papent 
who had an enlarged hver with a subictenc color Weam,‘ 
in a detailed analysis of 19 cases, observed jaumhee m 2 patents 
Faulkner and White* examined 1^^^ ^ ^ “nsecuuve 

mses of coronary occlusion and o o e and found 

that there was jaundice m three of the former group Levm^, 
In his published reports of 145 cases of coronary thrombosis 



958 


JAMES A HALSTED, WALTER BAUER 


observed only one case m which there was any suggestion of 
jaundice and m this one he noted “shght icterus of the sclerae ” 

In only one of these 11 cases (Hamburger’s) was jaundice 
discussed as a promment feature and m this it was “faint hut 
distmct ” In the other 10 cases it is scarcely mentioned Thus 
it would seem that jaundice is a recognized feature of coronary 
occlusion, but is not a frequent occurrence and is usually faint 
when it does appear 

The mechanism of the production of jaundice m heart disease 
has long been poorly understood The theory of obstruction 
of bde outflow because of extreme chronic passive congestion 
IS not tenable when one finds that the chmcal charactenstics 
of the jaundice are usually not those of a so-called “obstructive 
jaundice ” Furthermore, one cannot demonstrate obstruction 
anatomically 

Rich® has recently offered a new classification of jaundice, 
dividmg it mto two types The first, retenimi jamidtce, is the 
result of two factors (1) A dimimshed excretory power of the 
hver, (2) an overproduction of bihrubm Chmcally it is char- 
acterized by an mdirect van den Bergh reaction, an mcrease 
m the urobflin found m stools and unne, and an absence of bili- 
rubm m the urme The second type, regurgiUimn jaundue, is 
caused by a reflux of whole bile from injured bile canahculi 
mto the blood stream This occurs when there is obstruction 
to the ducts or widespread necrosis of hver cells It is charac- 
tenzed by a direct van den Bergh reaction, a subnormal amount 
of urobflin m the unne and stools, and by the presence of hfliruhin 
m the urme 

Resnik and Keefer^® have attempted to explam the mechamsm 
of jaundice following pulmonary mfarction m patients with 
cardiac decompensation on the basis of a sudden mcrease m the 
already existmg anoxemia which has previously caused hver 
damage This additional damage to the hver cells is enough 
to produce hepatic msuffiaency with mabflity to excrete an 
adequate amount of bflirubm to prevent jaundice Expen- 
mentaUy they produced hver damage m dogs with carhon tetra- 
chlonde, and the following day produced anoxerma by subjecting 
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them to low oxjgen mixtures Such procedures were invariably 
followed bj mcrcased biUrubmemia In two of their dogs 
anoxemia alone without previous liver damage ivas shown to 
cause central necrosis of the hver, but it was not great enough 
to be followed by bihrubinemia 

It has been shown m tlie experiments of Rich and others 
that anoxemia alone will produce cloudy swelhng and atrophy 
of the hver cells Occasionally actual necrosis may result As 
was pomted out, Resmk and Keefer noted this in two of their 
dogs. In mvocarchal insufhaency with chronic passive con 
gestion, anoxemia is a promment feature and hver damage occurs 
It has also been shoivn (Eppmger) that increased blood destruc 
bon occurs in mj ocardial failure Thus the two factors necessary 
for the production of retention jaundice are present m congesbve 
<^*tdiac failure This is the usual type of jaundice found 
However, one sees occasionally m severe cardiac decompensation 
the characteristics of regurgitation jaundice, caused by actual 
liver necrosis 

In the case we have discussed, the jaundice was clinically 
of the regurgitation type, with bdmibm in the unne and a direct 
Van den Bergh reaction with as much as 12 mg of bihrubin 
per 100 cc. at one time Climcally it was apparent that he had 
liad a large cardiac infarct, a fact substantiated by autopsy 
The orculation at the tune his jaundice appeared was very 
Pnnr> even though he did not develop congestive failure The 
^^^nltant anoxemia probably was profound enough to produce 
^iitual necrosis of the hver cells with regurgitation of whole 
I’i'e mto the blood stream The fact that at autopsy his hver 
«howed very httle to mdicate that necrosis had been present 
” not sigmficant because death occurred five weeks after the 
Jaundice disappeared, an ample tune for the hver to regenerate 

To us, anoxemia causing hver damage seems the most logical 
'H'fanation m attemptmg to account for the jaundice which may 
following coronary thrombosis Assunung this theory to 
“n the correct one, then we have another indication for the em 
Pfnyment of oxygen therapy m the treatment of coronary or 
elusion ^ 
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the treatment of cardiac asthma (paroxysmal 

CARDIAC DYSPNEA)* 

The Treetment of tn AtUck of Cardtac Astluni In a Caae of Coronaiy 
SclerotU, — ^Thia aucty-cight j'car-old white moJc patient who now rests 
ttrafortably In bed entered the hospital m an attacl. of severe dyspnea. 
Esriy on the day of admittance he won awakened from his sleep with ner 
pounding of the heart sensations of substemni tightness, smother 
pun radmting from the heart to the lower jaw After suffering for 
three boms in his home the patient came to the hospital in extreme appre. 
htrttwn and with fear of impending death He was sitting upright In bed 

« a frenned straggle for air His face had an ash j cyanotic appearance and 
there eras profuse beading perspiration o\ er the entire body The respiration 
labored with short, gaspmg inspiration nnd loud prolonged wheezing 

^*r»bon and tracheal rattle Hefrequentlycoughedupfrothy pink sputum 

^ thorax was fixed in a high inspiratory posiUon so that respiration was 
'"‘*<®naantly abdominal All the accessory respuotory muscles were con 
aath great force The lower costal margins showed inspiratory 
in etnlang contrast to the inspiratory bulgng of the upper chest 
Y*te were rhonchi crepitant and moist rflies and wheezing throughout 

“tenure chest. 

The size of the heart could not be determined The pulmonary second 
l^il was markedly accentuated and was louder than the aortic second sound. 
^ heart rate was 120 to 130 per minute. The arterial blood pressure vaned 
“«ween 160 and 170 mm Hg systolic nnd 100 and 110 mm Hg diastolic, 
the physical examination was essentially negative, 
this desperate state of affairs three hours after the onset of the attack 
^ thirty minutes after the patient entered the hospital blood preaeure 
^ ^ applied to all extremities close to the trunk and peripheral venoos 
***» ^ Induced by raising the pressure m the cuffs to 100 mm Hg Oru 
syicr the apptlaUim of the pressure cuffs Ike resptralum became freer 
«n«r and the paltent was less ezctled and resUess Two mtnules after 
WIcctlan of Ike venous stasis further subjective improvement occurred. Tl 
“argias ceased to move inward. The pulmonary rhle, became le„ 

> Based on a study of over 80 cases of cardtac asthma. 

roL. I6— 6i 9** 
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number and the \\heezing was less pronounced The heart slowed down to 
96 beats per minute and the arterial pressure dropped to 120 mm systolic 
and 85 mm diastolic The cyanosis disappeared, and the veins of the neck 
were no longer engorged Five minutes after the application there W'as 
normal expansion of the chest with an almost complete disappearance of the 
riles The patient was comfortable, he now fell into a deep sleep 

After intermittent application for thirty minutes, the pressure cuffs 
were removed, whereupon slight dyspnea reappeared at once, and expiration 
again became prolonged The cuffs were therefore reapplied, and prompt 
improvement resulted They were again removed after twenty minutes and 
the patient now remained comfortable The arterial pressure was 105/75, 
the heart rate 70 per minute The aortic second sound became louder than the 
pulmonarj second sound, which was now of normal intensity 

The following part of the history bearing on the attack is of interest 
Tw'O years ago the patient noticed that after climbing the four flights of stairs 
to his room he was more dyspneic than usual, and that he also suffered from 
insomnia and occasional attacks of nocturnal palpitation These symptoms 
became gradually worse Later he noticed precordial pain radiating to his 
gums after exertion Durmg the past six months he has suffered from eight 
or ten attacks of nocturnal dyspnea similar to but less severe than the attack 
described These attacks were promptly relieved by getting out of bed and 
“washing out his mouth " No history of lues or of rheumatic fever was 
obtained 

Following the relief of the attack with the tourniquets, the patient felt 
comfortable except for moderate orthopnea He then received a full there 
peutic dose of digitalis m addition to a Karell diet and theocin Following 
digitahzation and rest, he continued to improve and experienced no subse- 
quent attacks of cardiac asthma while under observation 

Roentgen plate and fluoroscopical examination of the chest revealed en 
largement of the heart, chiefly of the left ventricle, and generalized engorge 
ment of the lung fields The electrocardiographic studies showed a left 
ventricular preponderance and T-wave changes suggesting coronary disease 


Comment — The severe attack of dyspnea in this case was 
assoaated with clinical manifestations of bronchial constnction 
and pulmonary edema Although the terms “cardiac asthma” 
and “paroxysmal cardiac dyspnea” are often used mterchange- 
ably, m stnqter sense “cardiac asthma” should be apphed only 
to those cases of paroxysmal cardiac dyspnea which exhibit 
true asthmatic type of respiration 

This patient did not exhibit evidence of failure of penpheral 
arculation between attacks Durmg the attack the pulmonary 
circulation and ventilation of the lungs became severely disturbed 
The apphcation of pressure cuffs over the extrermties brought 
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qmck relief, and sunultaneouslj the normal arculatorj and 
pnlmonar) conditions became reestablished The improvement 
TOs indicated bj the piaticnt s appearance, b^ cliangcs in physical 
agns, and m the results of measurements of a number of aspects 
of the pulmonary and peripheral arculation The mcchamsm 
by which the application of pressure cuffs brought relief wall be 
(Esoissed later 


generai, considerations bearing on treatment 


In the treatment and prevention of cardiac asthma, a knowl- 
edge of certain aspects of the pathologa and phy siology of the 
condition is essential, and these aspects arc summarized below 
1 An attack of cardiac asthma is prcapitatcd by an acute, 
leniporan imbalance between the function of the right and left 
ttntndes rhis loss of normal balance of function develops 
through a sudden relative failure of the left ventricle, whereas 
thenght \entnclc anatomically and functionally is either normal 
or comparatia ely normal Anoxerma and insuffiacncy of the 
muscle of the left ventnclc develops ns a result either of de 
“Cased coronarv arculation or of increased work demanded 
com the left ventnclc by the suddenly increased penpheral 
^oular resistance or by an increased return of blood to the left 
0 e of the heart In numerous instances among the cases 
dudied nse in the artcnal pressure and increased respiration, 
''' secondarv mereased return of blood to the nght auncle, 
'"-“irred simultaneously in the beginning of the attack Cor- 
disease, and hypertrophy of the left ventncle, alone or m 
ination, are always present in patients suffermg from this 
left hypertension rmd aortic msuffiaency with 

veatncular hypertrophy, artenosclerosis of the left coronary 
narrowmg of the orifice of the left coronary artery due 
^oebc aortitia, acute thrombosis of the left coronary artery, 
higic*^£^ tlie coronary arteries are the most frequent patho- 
dilata cardme asthma rusiform or aneurysmal 

of the aorta without narrowmg of the coronary 
ut resultmg m pressure on the trachea or the large 
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bronchi, may also preapitate attacks of asthma — ^but the 
mechamsm and chnical course of these attacks is somewhat 
different 

2 Not all patients with the aforementioned cardiac pathology 
necessanly develop cardiac cisthma Patients who m addition 
to this pathology exhibit chrome pulmonary disease, such as 
chrome bronchitis, emphysema, bronchiectasis, tuberculosis, or 
pulmonary mahgnancy, are particularly apt to suffer from cardiac 
asthma m which spasm of the bronchial tree predommates, as 
in bronchial asthma 

3 Contrary to the general behef, cardiac asthma m its 
milder form is not infrequently observed Nocturnal penodic 
nervousness, cough, 01 ; paroxysmal poundmg of the heart may 
be chmeal manifestations eqmvalent to mild cardiac asthma 
These rather mild disturbances often are forerunners of severe 
cardiac asthma 

4 While attacks of cardiac asthma, espeaaUy m ambulatory 
cases, are apt to occur during the mght, they not mfrequently 
develop dunng the daytime, particularly in bedridden patients 
Dunng sleep, m ambulatory cases, there is a shift of the edema 
flmd from the lower extremities to the lungs because of change 
m posture 

5 As with angina pectons, exatement, physical exertion, 
and overeating are the most frequent preapitatmg factors 
Dunng the mght sudden awakemng with exatement plays a 
very important r61e m settmg m action the mechamsm of the 
attack Noise, a prolonged apneic penod of Cheyne-Stokes’ 
type of breathing, a cough reflex caused by gradual accumulation 
of mucus m the respiratory passages dunng sleep, the sensation 
of a unnary reflex, m general, sudden changes m the respiratory 
and vasomotor centers and reflexes, from a state of relative 
depression during sleep to a state of hyperexatabflity at the 
tim e of awakemng, act as tnggers in the attack Elevation of 
the artenal blood pressure, and congestion of the lungs, as 
mdicated by riles and accentuation of the pulmonary second 
sound and by measurements of the pulmonary circulation, 
often precede the attack and are also important factors Shdmg 
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doTvn from a pilloi\cd up, orthopncic posiUon often phvs 
a rfile We have obscned scacral cases which developed con 
gcstion of the lung and asthma as soon as a critical level of 
orthopnea was reached In another group of patients, pro 
longed hard coughing precipitates the attack, which then 
proceeds mdependentlj 

6 During the attack the arterial blood pressure, as in angina 
pectons, IS usually elevated, the \enous pressure often is normal 
or maj be elevated, but orthopnea is always present, the cardiac 
ontput mav be normal, decreased, or moderately increased, 
the 1-eloaty of the blood flow through the lung is usually slowed 
during severe seizures, although an acceleration of blood flow 
may in certain cases occur These findings and accentuation of 
the second heart sound over the pulmonary valve suggest elc 
vation of the pressure m the pulmonary artery From the 
pout of view of the arculatorv state, a diffuse acute h\pcr- 
to'Jre state of the pulmouan. circuit is the main characteristic of 
cardiac asthma 

In the prcapitation of attacks sc\cral factors have to be 
actlTC simultaneously The factors discussed above which act as 
tnggers at mght m starUng the attack are potent only if the 
other predisposing factors arc also present If through medica 
bon the left coronary arculntion improves, and the pulmonary 
oirciilation approaches a normal state, the nocturnal precipitatmg 
factors become at once ineffective 

I Between attacks the penpheral circulation may be normal, 
hut there 13 usually pulmonary congestion 

8 Cluneal and pharmacological evidence suggests that 
bronchial spasm is present during the attack m most cases 
'bbis may, however, be absent m some instances 

9 Considerable paraUehsm exists between the underlying 
pathology of cardiac asthma and angma pectons In an 
appreciable percentage of cases paroxysmal dyspnea with 
“‘tbma and precordial pam with radiation coexist. 

10 Cardiac asthma may disappear ivhen severe penpheral 
wngestive failure develops as a result of secondary faflure of 
Ibe nght ventncle 
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11 Evidence is available that changes in the vasomotor 
and pulmonary reflexes take part m the mechamsm 

12 In a number of mstances differentiation between cardiac 
and bronchial asthma cannot be made As bronchial constnction 
often exists m cardiac asthma, the apphcation of bronchial 
relaxor drugs as a differential aid is of httle or no value The 
mam difference between bronchial and cardiac asthma exists 
m the underlymg pathology and physiology rather than m the 
state of the lungs during the attack 

13 While recovery from the immediate attack occurs m 
the majonty of mstances, cardiac asthma may end fatally 

TREATMENT OF ATTACK; 

The selection of therapeutic measures should be governed 
by a knowledge of the underlymg mechamsm of the attack m 
the mdividual patient The efl&cacy of such measures depends 
largely on their capaaty to improve the coronary circulation 
and to reduce the circulating blood volume, the penpheral 
vascular resistance, and the bronchial spasm 

Physical Measures — 1 The patient should be propped up 
m bed, with the body upright or bent shghtly forward In 
certam mstances, sittmg upnght m a straight-backed chair, or 
standmg with support, gives more prompt rehef Ralimiak 
These positions improve the action of the diaphragm and lower 
the pressure m the pulmonary vems of the upper portion of the 
lungs, thus unprovmg the pulmonary arculation and the ven- 
tilator}'- capaaty of the lungs There is also less possibility of the 
edema shiftmg from the legs to the lungs They also dimmish 
the return of the blood to the heart, and thus lessen the pul- 
monary congestion and the work of the heart Patients not 
mfrequently discover that such positions brmg relief In severe 
attacks they often bend the body antenorly, thus compressmg 
the vems of the abdomen and mduang more penpheral venous 
stasis 

2 Penpheral venous stasis by apphcation of four tourmquets 
over the extremities has proved to be one of the most effective 
therapeutic measures m our expenence It nvals the usefulness 
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of morphine. It mtl^ prompth rchevL an attack in eases in 
ithich morphine is incflecti\c In ease of emergency towels 
or rubber tubings can be used The ideal technic, however, is 
the apphcation of bloorl pressure cufis connected m senes and 
attached to a sphj gmomanometer This technic allows the 
proper gauging of the pressure applied which should be just 
above the level of the diastolic blood pressure The pressure 
odfs or tourniquets with pressure arc allowed to stay on for 
from ten to fifteen minutes Thev arc then released temporanlv 
for one minute, to restore adequate circulaPon through the 
Ktremities Such interrmttcnt apphcation of ten to thirtj 
fflrtiutes’ duration is usuallv suffiaent to prevent the return of 
the immediate attack The rehef manifests itself not infre 
quentlj within from one to three mmntes following the apphea 


tion Rattoiiah This measure shunts a considerable portion 
of the blood from the congested lungs into the eitrenubes, 
thus rdieving pulmonarv engorgement and givmg the failing 
laft ventnde on opportunitj to recover It is also possible that 
tn addition vasodepressor refleaces arc set up from the e.'rtremitres 
3 Pressure on the carotid sinus may temporarily miprove 
er occasionally reheve an attack The carotid smus is that part 
of the bulbus dilation of the common and internal carotid artery, 
■orated at about the angle of the jaw, which possesses a nch 
specialized afferent vasomotor mnervabon This measure, 
® our eipenencc, has not proved very ellecbve, but it is worft 
“Ppiling, cspeaallv if more adequate treabnent is not readily 
Available. Rationale Pressure on the carobd smus gives nse 
‘0 afferent impulses which traverse the glossopharyngeal imd 
t^SUs nerves and set up a depressor reflex associated with ® 

® tie blood pressure and slowmg of the hearb The d 

flow to the heart and the lowered peripheral resmtance 
possible the reestabhshment of the balanced func on 
■wo venbicles The efficacy of this measure depends on the sensi 

■“^ty of the reflex, which vanes considerably m difteMt p^ple- 
^ Venesection may be performed, parUcularly 1 penp e 
'^ous engorgement easts and if there is no 
*®«“t of blood removed should depend on the degree of venous 
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congestion, and it may be gauged by the simultaneous measure- 
ment of the venous pressure Suffiaent blood should be removed 
to cause a distmct lessemng of the venous engorgement and 
some rehef of dyspnea In general, from 300 to 700 cc is 
suffiaent In our experience the rapid removal of the blood 
by phlebotomy is more effective than by venepuncture Ra- 
itomle Venesection reduces temporarily the circulatory blood 
volume and the viscosity of the blood, thus decreasmg the 
work of the left ventncle and likewise the pulmonary engorge- 
ment The effects are less dramatic although more lasting than 
the rehef by venous stasis 

Chemical Measures — 1 Morphme is the drug used tradi- 
tionally m cardiac asthma The dosage depends on the mtensity 
of the attack The effective dose vanes between and ^ gram 
(10 to 30 mg ) given subcutaneously Rationale The mechanism 
of the benefiaal effect of morphme m cardiac asthma is not 
well estabhshed It depresses the exatabdity of the respiratory 
and vasomotor centers, and thus mdirectly decreases the return 
blood flow to the nght heart It relaxes the bronchioles It is 
possible that it produces vasodilatation if the artenoles are m a 
state of constnction In our expenence morphme acts primarily 
upon the higher centers, first aUaymg the exatement, then rehev- 
mg the dyspnea, and finally lowermg the artenal blood pressure 
and reducmg pulmonary congestion 

2 Nitroglycerm m amounts of 1/100 to 1/25 gram (1 to 
4 mg), apphed imder the tongue, frequently relieves attacks, 
particularly when assoaated with extreme hypertension It is 
essential that it be admmistered m suffiaent dosage to lower 
the artenal pressure significantly Rationale Nitroglycenn 
improves the coronary blood flow It produces artenolar relax- 
ation and thus lowers the artenal blood pressure, which m turn 
improves the functional capaaty of the left ventncle 

3 Epmephnne (adrenahn) frequently reheves attacks of 
cardiac asthma, particularly m the group m which bronchial 
spasm exists and asthmatic breathmg predommates Its apph- 
cation, except m acute coronarj'^ thrombosis and angma pectons, 
is not contramdicated The presence of artenal hypertension 
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does not contraindicate its judiaous use, as in our experience it 
uiduces a depressor (inierted action) rather than a pressor 
effect in such cases ^ paradoxical fall in blood pressure ■mth 
rehcf of asthma, follows its administration The effective dosage 
vanes from 5 to 30 minims of 1 1000 solution subcutaneousK 
As a rule, larger doses are required here than in bronchial astlima 
It IS less effective than morphine or mtrogljcerm Rattonalc 
In man, epinephrine in small amounts relaxes the bronchioles 
and arterioles Some e^^dence exists from animal expenmenta 
tion that it relaxes the coronarj artenes and that it increases 
particularly the coronar\ blood flow Its relaxor effect on the 
arterioles in the presence of spasm, such as exists during cardiac 
asthma, is particularly marked Summation of these effects 
benefiaallj mfluences the functional capaat^ of the left ventricle 

4 Intravenous digitalis therapy m cases with desperate 
attacks and T\ith se\ere pulmonarv edema mav be instituted, 
provided the patient has not received an> of the digitalis sub- 
stances before, and provided he is not suffering from acute 
coronary thrombosis \n\ digitalis bod> of standard potency 

be given cr> stallme strophanthm (oubain) m single doses 
of 1/200 to 1/120 gram (0 3 to 0 5 mg ), or amorphous stro 
phanthm m amounts of 1/120 to 1/100 gram (0^ to 0 75 mg), 
or digitoxm in doses of 1/100 to 1/60 (0 75 to 1 mg) Other 
digitahs preparations suitable for intravenous administration 
and accepted by the Council on Chemistry and Pharmacy of 
the American Medical Assoaation can also be recommended 
Rationale We have presented evidence that digitalis can 
reestablish the normal pressure relations m the pulmonary 
circuit in patients with orthopnea and pulmonary congestion 
even if the peripheral circulation is normal Patients with cardiac 
asthma exhibit such a state of the circulation 

5 Atropine is of some ^^llue m cardiac asthma It ma> 
decrease somewhat the bronchial secretion and moisture m the 
lungs 

PREVENTIVE TREATMENT 

Between attacks therapeubc measures which p^e^ ent attacks 
should be mtroduced The aim of such therapj is to relieve 
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chronic pulmonar)’^ engorgement and to improve the reserve 
of the left ventncle 

1 Rest and digitalis therapy should be mstituted m the 
same manner as with other tj^ies of cardiac failure Exatement 
and physical exertion should be excluded, and proper restrictions 
m the routme actiinties of the patient should be mtroduced 
Rationale Such methods improve the cardiac reserve and 
decrease puhnonar}'^ congestion for obvious reasons 

2 Restriction of flmds and admimstration of diuretics fre- 
quently result m prompt temporary or permanent disappearance 
of the attacks Edema, whether of the penphery or of the 
pulmonary tissues, should recave identical treatment Salyrgan 
(10 per cent) in doses of 1 cc every second day for three doses, 
either alone or m combmation with ammonium chloride or urea 
m doses of 2 to 3 Gm four tunes dady, maj’’ be admmistered 
Theocm or other diuretics should also be tned, as one cannot 
foretell which of the diuretics wdl prove efficaaous Raitonale 
Restriction of flmds and use of diuretics lower the arculating 
blood volume and decrease pulmonary congestion just as they 
improve penpheral edema The lungs m patients with cardiac 
asthma are often water logged 

3 The admmistration of sedatives, particularly m the even- 
mg, often prevents attacks Luminal m doses of grams 
(0 1 Gm ) — or other barbitunc aad denvatives — alone or m 
combination with | gram of codeme is efficaaous In cases 
m which severe attacks recur with regularity, the admmistration 
of morphme at regular mtervals under close supervision of the 
physiaan is justified Rationale Sedatives decrease the exata- 
bflity of the central nervous system, one of the primary im- 
mediate causes of the attacks 

4 Vasodilator substances, particularly those affectmg the 
coronary blood flow, should be given at regular mtervals Certam 
purme denvatives, particularly theophyllme (theoan) m doses 
of 5 grams (0 3 Gm ) three tunes dady for four days and to be 
repeated after an mterval of seven days, may be recommended 
Sodium mtnte m doses of 1 to 3 grams (0 06 to 0 18 Gm ) may 
be given m case there is acute elevation of the artenal pressure 
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Alcohol (c\hiskc\ 30 to 60 cc) if given when early prodromal 
Eymptoms appear will oftcai abort attache Rationale These 
substances improve the coronan blood flow iml mav lower the 
arterial blood pressure 

5 Administration intravenously of 50 to 100 cc of a 50 
per cent glucose solubon daily or on alternate days for four or 
five doses repeated every two to four weeks may stop the 
attacks Rationale It is claimed that the benehaal effect of 
glucose depends on better nutnbon of the myocardium This 
alaim, however, is not proved Such a concentrated solubon 

glucose may draw fluids from the tissues and parbcularly 
from the lung, and thus cause diuresis 


fi If chemical analysis of the blood mdicates that the 
protem, and parbcularly the albumin fracbon, is low, the pabent 
should he placed on a high protein diet We have seen marked 
buprovement follow such a rfigimc Rationale Low protein 
b®ttnt of the blood increases the tendenev of fluid to pass mto 
tbe alveolar spaces from the capillaries of the lungs Such 
PUbents are parbcularly' apt to develop marked pulmonary edema 
^th the attacks and to suffer from chrome pulmonary edema 
1 Pabents with tendency to attacks should be placed m a 
orthopneic position on gomg to bed, and provision should 
ba made to prevent shding down Thev should not sleep m 
auld rooms, and m atmo^henc condibons with high humidity 
we wmdows of the bedroom should be kept closed Rationale 
aid air and humidity predispose to bronchial spasm and 
pulmonary congesbon m these pabents 

8 Periodic venesection accordmg to the teclmic described 
ubove plays a beneficial r61e in the prevention of attacks 

Skilful therapv m cardiac asthma bnngs prompt rehef from 
suffering, and reestablishes a senes of severely deranged 
funebons In enbeal condibon, some of the measures 
ascribed may even save the pabent*s life at tunes One should 
^member that cardiac asthma is a syndrome dependmg on 
uucbonal changes and that it occurs frequently dunng an early 
of heart failure The proper management of the pabent 
between attacks can therefore prolong hfe considerably 
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agranulocytic angina 

are a vanety of clinical condibons which mav he 
^sooated with extreme or moderate lowering of the white 
cell count In some of these, as m splenic anemia, per 
or, more rarelj, Hodgkin’s disease, the white 
ood cell count may fall to a verv low level, but m and by itself 
'’ttal importance, cither from the diognosbc or the 
^|“^peubc Jtandpomt In other condibons, however, the level 
me white blood cell count is of the greatest importance from 
these points of view 

Agranulocytic angina is one of these states In this disease, 

^ white blood cell count drops to levels often below 1000 
^ <^bic miUimetcr and the polymorphonuclear neutrophils 
entirely disappear Assoaated with this extreme leukopema 
eie are usually, but not alwavs, ulcerabons of the mucous 
Membranes of the mouth, pharynx or mtestme as well as high 
great prostrabon and, as a rule, m untreated cases, death 
e eomparabvely short time In the true disease the leukopenia 
first and secondary infecfaon follows Recurrences, if 
, ^ survives a first attack, are common and equallj 

to be fatal The eUology of the disease is unknown, and 
“e^^thology httle understood 

Then agam, m certam pabents suffermg from overwhelming 
^Psis, such as pneumonia, especiallv m children, sepbcemia or 
teoirtyclitis^ there may ensue a marked leukopenia and in 
^ Cases the prognosis is }ust as unfa^’o^lble as in true idio- 
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pathic agranulocytic angina In this type of leukopenia the 
sepsis precedes and bnngs about the blood change The etiology 
and the pathogenesis of the two conditions is probably different, 
the prognosis essentially the same 

The foUowong case reports are presented to illustrate examples 
of these closely alhed conditions 


Case I — vido\\ed American woman of thirty years entered the hos 
pital December 17, 1931 Her past history is interesting and important 
She was entirely well until February, 1930, when after a few days of general 
malaise she had quite suddenly a senes of sharp chills and a temperature of 
104 F The follownng day she had generalized muscle pains and ulcerations 
of the gums rapidly developed No blood studies were made at this time She 
was acutely ill for ten days wnth continuous fever and marked prostration 
The tempierature then fell to normal and she rather gradually regained her 
strength and health 

All went well until March 16, 1930, when she noticed that her gums were 
again sore. The same day she had chills, marked prostration and a tem- 
perature of 104 F Her throat was extremely painful The white blood cell 
count was found to be 1600 per cubic millimeter and no polymorphonuclear 
neutrophils were seen in the smear For four days she continued in this con- 
dition and the blood remained essentially as on entrance, but then the tem- 
perature rather suddenly dropped to normal At the same time the white 
blood cell count abruptly rose to 5400 per cubic millimeter and mature poly- 
morphonuclear neutrophils to 56 per cent Convalescence was uneventful 

In June, 1930, she had another attack of sore throat and extreme prostra 
tion At this time her white blood cells dropped to 650 per cubic millimeter 
and there was again complete absence of polymorphonuclear neutrophils 
During this illness superficial ulcerative lesions appeared on the hands and 
buttocks and she developed a left parotitis After a few days all symptoms 
nd signs subsided, the white blood cell count rose to a normal level and 
she remained well until Aug^Jst, 1930, when she had again ulcerative lesions 
in the mouth and it was found that her white blood cell count was 500 per 
cubic millimeter For two weeks her white blood cells never rose above 
2000 per cubic millimeter and no polymorphonuclear neutrophils appeared 
in the blood Recovery this time w'as very gradual and only after several 
weeks was she symptomatically well She then remained in good health 
until December, 1931 From time to time blood counts were done m view 
of the past history On December 16, 1931, she felt perfectly well and was 
about her usual duties, but her white blood cell count was found to be 3000 
per cubic millimeter with but 20 per cent polymorphonuclear neutrophils 
The next day she continued to feel well, but the white blood cell count had 
fallen still further to 500 per cubic millimeter and the polymorphonuclear 
neutrophils were only 2 per cent There was no obvious infection from a clin 
ical point of view The following morning her white blood cell count was 
700 per cubic millimeter, yet she still felt perfectly well She was admitted 
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eter although the polymorphonuclear neutrophils remained 69 per cent On 
December 30th pentnucleotide was again started in 10 cc intramuscular 
doses By January 1st the white blood cell count had risen to 6400 per cubic 
millimeter and the patient seemed much better Uneventful convalescence 
ensued 

The blood was very carefully follow ed after this attack and particularly 
so at the time of her menstrual periods At the time of the catamenia a sharp 
drop in total count occurred and there 'svas further a decreased percentage of 
polymorphonuclear neutrophils At each catamenia the total white blood 
cell count was found to be slightly lower than at the preceding one, although 
between periods it rose once more to an essentially normal figure In Sep- 



Fig 178 — Case I Temperature, pulse, and respiration dunng fifth attack 

tember, 1932, the count fell to 3000 per cubic millimeter w'lth but 19 per cent 
polymorphonuclear neutrophils At the time it was predicted that the suc- 
ceeding month would usher in another attack This prov ed to be the case 
On October 21, 1932, she had a slight chill and felt poorly The next day 
she was better but on October 23d she had a sharp chill, sev ere headache, and 
general malaise She was immediately brought to the hospital where her 
white blood cell count was found to be 1200 per cubic millimeter No poly- 
morphonuclear neutrophils were seen The temperature was 104 F (Fig 
178) Aside from marked asthenia and general prostration there were no 
particular symptoms No ulcerations were present She was gpven 20 cc 
pentnucleotide intramuscularly and thereafter 15 cc twice a day for two days 
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The white blood cell count rose rather rapidly to 3000 per cubic millimeter 
tT .0 days after entrance and the patient aecmed much better — so much so that 
the pentnucleotide w-as omitted The next day the white blood cell count 
was 5000 per cubic millimeter and the differential showed 38 per cent poly 
morphonudear neutrophils but the following da> showed no further hemato- 
logical improx'ement The next day October 28th there wtib a slight fall 
m the white blood cell count and the day following the white blood cell count 
had dropped to 2400 per cubic mdbmelcr and the mature polymorphonuclear 
neutrophils had entirely disappeared WTiat explanation can we give for 
this sudden reversal of the picture’ She had an acilte upper respiratory infcc 
tion with sneezing and a stuffed up feeling in the nose. It Is probable that 
tWi Infection dramed to its site all the polymorphonudear neutrophils of the 
peripheral blood and that the only partially recovered bone marrow w^as 
Unable to throw out cdls fast enough to overcome the demand It is inter 
ttUag to note that the total number of lymphocytes and monocytes remained 
pjreosely the same — only the polymiorphonudeor neutrophils disappeared 
Accompanying this attack there was a moderate nso of the temperature 
Pentnucleotide was resumed on October 28th and once more the white blood 
cdl count started to rise and young granulocytes appeared but an access of 
the upper respiratory uifeaion on October 3l8t again brought them to a low 
Ir.'d without disturbing the other elements Again howe\er young granulo* 
cytea appeared and after a slight set back on November 2d probably due to 
an acute bronchitis, rapidly rose uoUl on November 8th the white blood cell 
count w'as 6000 per cubic millimeter with 69 per cent mature polymorpho- 
nuclear neutrophils. The temperature was then normal and uneventful 
ccBivalesceflce ensued Intramuscular pentnucleotide was continued until 
November 5th when the great increasem young polymorphonuclear neutrophils 
and the marked improvement of the patient s clinical condition seemed to 
^“Want Its discontinuation Thereafter 10 Gm of nucleic aad was given 
daily by mouth until the white blood cell count had risen to 7000 per cubic 
m^imetcr It seems probable that the hesitant and intermittent hemato- 
wpcal improvement was occasioned by intercurrent infections temporarily 

alng from the peripheral blood all the granulocytes which could be mnnu 
ictured by the, but partially recovered bone marrow 

Here we have a classical case of agranulocytic angina 
Several points are to be noticed First She had had three 
typical attacks pnor to the present two From each she had 
eccovered spontaneously No specific therapy had been tned 
unng these early attacks The difficulty of attnbutmg recovery 
to My given therapy is thus obvious Second The white blood 
^ t^t durmg the next to last attack was extremely low for 
tto ^fcire the onset of clmical symptoms This argues 
gly m favor of a pnmar}'- leukopenia with secondary mfec- 
“on rather than the reverse Third Durmg her fourth attack 
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her white blood cell count started to nse definitely five days 
after the initiation of pentnucleotide therapy In the great 
majority of cases it is about this time that hematological improve- 
ment occurs foUowmg this form of treatment, irrespective of the 
previous duration of the disease In carefiiUy studied cases, 
however, stem cells, myelocytes and young polymorphonuclear 
neutrophils appear after forty-eight hours of pentnucleotide 
treatment This appeared to be the case durmg the patient’s 
fifth attack After the white blood cell count had nsen and 
69 per cent poljanorphonudear neutrophils were to be found 
there was a sudden drop on October 31st, when the polymorpho- 
nuclear neutrophils virtually disappeared But agam, on 
November 2d, a sudden reversal occurred, this time apparently 
occasioned by a tracheitis and bronchitis Agam, after complete 
disappearance of pol 3 Tnorphonuclear neutrophils there was a 
flood of young cells and as the temperature fell and the comphca- 
tions cleared, the count gradually rose In not a few cases 
after an mitial nse of total white blood cell count there may be 
a sudden fall It is probable that m these mstances an mter- 
current mfection is responsible for the drop m count Fourth 
There was an extraordmanly rapid development of an ischio- 
rectpl abscess durmg the fourth attack shortly after the white 
blood cell count had nsen and this comphcation was followed 
by a rapid fall of white blood cells m the penpheral blood Such 
comphcations are not rare m agranulocytosis and they reqmre 
the usual treatment, irrespective of the underlymg conditions 
The development of pus at such a time is an mdication of the 
patient’s improved condition, it could not develop durmg the 
leukopemc stage It must be regarded as a sequel to recovered 
bone marrow activity 

Case n — A mamed man was admitted December 22, 1931 His piast 
and family history were unimportant Two months before entry the patient 
noticed that the toes of his left leg were red, s\\ ollen, and tender The con- 
dition grew worse and a month later he had a senes of sharp chills Three 
days before admission there were again marked chills and the patient noticed 
that there were ulcerations and blebs on his face and buttocks On entry, 
aside from marked artenosclerosis, the most important findings were supier- 
ficial ulcerations on the face and both buttocks and a sharply defined gangrene 
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of the toe* of the left foot. First the left foot was amputated and then a ^ecL 
later it u-as necessary to remo\*e the left leg at the hip After a stormy con 
valescence the piaticnt was discharged much impro\ed on February 6 1932 
After a few days at home the patient became ^NxirBe. There appeared 
an ulceration of the left buttock %hich exuded thin ii\atery Bcrum He ^ti* 
readmitted to the hospital February 16 1932 At this time his ^\hlte blood 
ceOi were 3000 per cubic millimeter \i'ithout poljTnorphonuclear neutrophils 
The temperature 102 F and the patient utu seraiconsaous and \'ery 
toxic. 

In view of the comparative!) low white blood cell count and the complete 
absence of poljmorphonuclcar neutrophils pentnucleotide was immediatel) 
started 10 cc mtramuscularlj twice a day for three da)^ At the end of 
du* penod his clinical condition appeared much better his temperature had 



Fig 179 — Case II Temperature pulse, and respiration 


fallen from 104 to 99 5 F (Frg 179) and coincidentally his total white blood 

count had also fallen to 1100 per cubic millfmeter (Fig 180) Tlic myc/o 
had risen to 10 per cent indicating that the bone marrow was again 
actively functioning It is to be noted that the myelocytes arc cliarlcd in 
P'^^tage, If the total myelocytes are charted the curve is slightly modified 
Its significance is the same Owing to the mechanical difficulty of cilhcr 
^Qtrarauscular or intravenous therapeusi# the pentnucleotide was reduced to 
cc, a da> The total white blood cell count rose to 5200 per cubic nnlllm 
®ter but fdl rapid!) again and the myelocytes disappeared so that on Fcb- 
26th ten day* after admission 40 cc. pentnucleotide was given nnd 
diereafter the same amount was administered each day for six day* ^o^low^ng 
first larger dose there was a sharp Increase of myelocjies (Fig 180) ami 
the white blood cell count rose to 9500 per cubic millimeter and it remained 
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essentially normal thereafter The gangrenous lesions rapidly healed, the 
patient recovered his strength and was discharged well on April 2, 1932 


In this case there can be but httle doubt but what we were 
deahng with an agranulocytic picture secondarj'- to an infected 
gangrene in a debihtated artenosderotic patient There appears 
to be no question but that the improvement was brought about 
by the pentnucleotide and furthermore, m this case, there 
seemed to be a fairly close paraUehsm between the amount of 



Fig 180 — Case II WTnte blood cell counts and percentage of myelocytes in 
relation to pentnucleotide treatment 

pentnucleotide admmistered and the magmtude of the myelocytic 
response and the subsequent increase m white blood cell count 

Case m — A married Lithuanian ^\oman of fifty-five years was admitted 
to the hospital on April 5, 1932 The history was obtained from relatives 
The patient was apparently in good health until ten days before entry 
At that time she developed a head cold and a productive cough At the same 
time she experienced some constriction in her throat Seven days before 
entrj' she had a chill Three days later she was seen by her personal physician 
who found many sibilant rales in both lungs and a temperature of 101 F 
At the time the patient spat up bloodv sputum 
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Ph>-»ical exammatjon on entrance to the hospital shou ed a w dl Jc Huprii 
ifld nourished ^oman breathing hca\il> There wen. no ulcerations in ilie 
®oiitK The lung* M'cre c\cr\'v.hcre resonant viith gcncrahrcd &)ron)ua and 
fibilaDt rile* There M*crc no aiijns of consoUdation The heart as n imi^l 
Tonpcntirre 10’’ F pulse 120 respirations 30 (T ig l*^!) The m hue b ood 
cell coant 1 ^■a* 1500 per cubic millimeter and the diFcxLrtial count hounl 
poljTnorphonuclcar neutrophils 0 l>mphoc>'tc3 *^2 m mootw 1 j my 'u 
c>1es5 

Ten cc. pentnucleotide >\'aB administered miriniuscularlj tlic da alter 
admiBiion both morning and evening and thercaner 10 'c gi\ cn t i a 



Fig 181— Casein Temperature, pulse and respiration 


'or «ght daj-6 The temperature rose coneiJtenUy for three day-5 (Fif 
'«') after which it fell abruptly to normal to nee again temporanly eight 
y* after admiasion for no apparent reason x Ray films of t c ungs a 
^ showed evidence of consolidation and the abnormal physical signs 

gradually cleared ^ 

Ihe course of the white blood ceU count is seen in Fig !»■: 


This case represents either malignant neutropenia secondary 
influenza or agranulocytosis with compheating bronchitis 
dn not beheve a positive differential diagnosis can be made 
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between these two conditions From a practical pomt of view 
the prognosis and the treatment is the same m either case 
We have thus 3 cases — one of classical agranulocytosis, one 
of mahgnant neutropema followmg sepsis and one m which the 
exact diagnosis is m doubt In all the prognosis was grave It 
matters but httle whether the neutropema be primary or 
secondary In aU the mam problem was that of raismg the white 
blood cell count How best may this be done? To date the best 
method would seem to be the admmistration mtramuscularly 



Fig 182 — Case III White blood cell count and percentage of myelocytes in 
relation to pentnucleotide treatment 

of pentnucleotide This substance is known to stimulate white 
cell production m ammals and a very considerable degree of 
success has followed its use m human cases of agranulocytosis 
and mahgnant neutropema It wdl not save aU cases In some 
there is absolutely no response But at present it appears to 
offer the best form or chance of recovery m these otherwise 
fatal conditions 

These 3 cases illustrate the importance of the white blood 
ceU count m cases of mfection and m diseases of unknovm nature 
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U the leukopenia be pnman , as in ngranulocj'tic angina, or if 
It be secondary to ovenvhclnung sepsis there is grave danger 
ahead and it is essential that the white blood cell count be raised 
to normal Pentnucleotide would seem at present to be the best 
agent for so raising the count But one must not forget that 
cartful nursing care and prompt and adequate treatment of 
compheaUons are most important m these serious and bafUmg 
conditions 
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New Eegeakd Deacon’ess Hospital 


PARALYSES OF EXTERNAL OCULAR MUSCLES 
IN DIABETES 

Ocular palsies m diabetics, although not considered nre 
'a the ophthalmologic dime, are not commonU seen m the 
medical dime. Paralyses of penphcral ner\cs, especially of the 
etremities, occasionalK multiple,* arc frequent, no less than 
12 such cases being seen at the New England Deaconess Hospital 
m one 3 ear ’ Ocular palsies arc probahl> more common than 
>s usually stated and the following 5 eases, observed in the 
months of October and November, 1932, arc reported for this 
reason 


L'^Male Amencan orpamat Onset of diabetes occurnsl in Jon 
°‘ty 1927 at the age of sixty nine years No other cases in the family 
a July 1929 blood pressure a-as systolic 140 diastolic 75 artenosderosis 
consistent with his age Wasserniann was negatise he was sugar free 
**POii a diet of carbohydrate 107 Gm protein 57 Gm fat 87 Gm taking 15 
anits of insulin 

fhi hlancl, 18 1931 he waked in the morning with the left eye out of focus 

^pon examination tao days later the blood pressure was systolic 176 diastolic 
and he was found to have a paresis amounting almost to paralysis of each 
rectus muscle All other ocular muscles were normal The left eye 
some nystagmus probably the result of reduced central Miion de 
^^t upon degeneration of the macular area of the left retina dating back 
ceotmM^ Dr J H Waite considered that a very smalt hemorrhage 

i“« this plrt”^ **ib»reen the paired halves of the third nucleus could give 

had paten* wa» ntill present although great Improvement 

vji October 26 1932 the unne was still sugar free blood sugar 

r. pet cent weight 138 pounds and the insulin dose 24 units per dav 
tesii was alight t 

of '“’"'P'' dmbetea la Jannary 1924 at the ag 

thiciu he was first seen because of severe pain in 

"gs, worse when m bed nnd SIX months In duration Examination 
bSs 
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showed his blood pressure to be systolic 210, diastolic 110, heart was enlarged, 
both ankle jerks and knee jerks were absent, weakness of the extensors of the 
left toes and marked tenderness of thighs and calves were present Sensa- 
tion to pin-pnck tvas normal Wassermann negative The imne contained 
2 6 per cent sugar, a very slight trace of albumin, blood sugar was 0 12 per 
cent and the nonprotein nitrogen was 46 mg The characteristic tremor and 
facial expression of paralysis ag^itans were present 

On October 27, 1932, he reappeared with complete paralysis of the right 
sixth cranial nerve Other ocular nerves were apparently normal Exam- 
ination of the eye showed many hemorrhages and exudate of the renal type 
as w'ell as coronary cataracts 

Case in — Italian housewife Onset of diabetes in July, 1924, at the age 
of forty-nine years No other cases in the family Hypertension was dis- 
covered in 1928, and she began insulin in January, 1928, with a dose of 35 
units a day On October 24, 1932, her blood pressure was systolic 216, dias 
tolic 144, heart was enlarged For three months she had had severe burning 
pain in the left leg, thigh, and back, which prevented sleep at night Was- 
sermann was negative Knee reflexes present, but no ankle reflexes Hyper- 
esthesia present over entire left leg 

Within a few days she had developed blurred vision A complete paral 
ysis of the nght abducens or external rectus muscle was present Renal 
retinitis and hemorrhages were present in both eyes with marked sclerosis of 
the retinal vessels Phthalein test showed 30 per cent excretion in two hours 
ten minutes Urine contained larg^e trace of albumin The nonprotein nitro- 
gen of the blood was 30 mg 

Case rV — German housewife, onset of diabetes in January, 1925, at the 
age of fifty-six years No hereditary history 

In 1929 she suffered a ptosis of the nght eyelid which lasted seven weeks 
At this time she took insulin for a year and then gave it up 

On October 10, 1932, ptosis of the left eye had been present for one week 
Blood pressure was systolic 200, diastolic 80, heart was enlarged, arteno 
sclerosis was extreme as mdicated by beading of the radial artery and occlusion 
of the left popliteal artery The urine contained 4 per cent sugar, albumin 
slightest possible trace, the blood sugar was 0 29 per cent, nonprotein nitrogen 
37 mg , and the Wassermann was negative 

A complete paralysis of the third cranial nerve was indicated by ptosis 
and failure of all ocular movements on the left except external rotation A 
high degree of myopia was present in both eyes with a comeal opacity in the 
left She left the hospital with a diet of carbohydrate 106 Gm , protein 45 
Gm , fat 73 Gm , taking 20 units of insulin 

In November, 1932, she suffered amputation of the left leg for gangrene 
On December 28, 1932, movements of the left eye were almost normal 

Case V — Canadian factory inspector Onset of diabetes m February, 
1931, at the age of sixty-four years On Februarj' 13, 1932, the urine con- 
tained 6 2 per cent sugar and the blood sugar w'as 0 33 per cent With 28 
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nmtj o( msuluj a day the unne became sugar free At this time he had 
KonUi of the left leg uith a paresis of the left iliopsoas and slight weakness 
cf the left quadriceps On December 5 1932 the unne was sugar free but for 
to days divergence of the eyes had been noted The blood pressure was 
120/90 Almost complete paralysis of the left third cranial nerve was pres- 
«t. The papil on this side was slightly dilated Ptosis of the left lid and 
aabihty to turn the eyeball upward or Inward were present lie WTis talang 
20 eniu of Insulin a day 

In addition he had girdle pains with diminished sensation m a band 
dxnt the trunk at a level with the corresponding distribution of the tenth 
thoncTC nerve. 

Eiaramation of the retinae showed the following 

t Old perforation cornea with traumatic cataract o (L 

2 Intra-ocolar foreign body o d 

3 Slight to moderate retinal sderDSis. 

The Wassermann reaction was negative. 

Summary of Case Records ~-Three cases were male and 2 
lemalc The joungest was fifty-eight years of age and the 
oldest sut\ nine when paraK^is occurred The duration of 
diabetes was 1 8 years m one, four j cars in 2 cases, and eight 
loors m the other two In no case could the diabetes be called 
although m three instances insubn tvas required m doses 
from 15 to 35 units a da> 

The comphcatioos m each case were arteriosclerotic. In 
I a double paralysis of each internal rectus seemed best 
orplamed by a small area of hemorrhage, although the more 
®®®on toxic effect of diabetes may ha\c been responsible 
'Tortenaon varymg from 176 to 216 in terms of the systohe 
^fossare and from 75 to 144 tor the diastohe pressure was present 
aach instance Retmitis of both diabetic and renal types were' 
^ t m two The Wassermann reaction was negative in alL 
d , ^ the diabetes was not controlled when paralysis 
foDowi^ ^ contrary, diet had been faithfully 

owed, and he apparently suffered a true cerebral hemorrhaee 
^‘^'thanatomcneuntis 

volvin ^ ^ peripheral neuntis or "neuralgia” m- 

W nn>!i^ present at the same time Case IV 

°IToate muttered a paralysis of the third nerve on the 
' side Case V had girdle pains and paresthesiae sug- 
6 transverse mvehtis 
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Discussion — ^Naunyn® devoted 30 pages to the effects of 
diabetes upon the nervous system as illustrated by neuralgias, 
neuntis, sciatica, paralyses of cranial nerves, polyneuntis, pseudo- 
tabes, and pseudosyrmgomyeha Similarly Labbe,'* whose large 
expenence exemplifies the chnical medicme of Pans, and Von 
Noorden and Isaacs,® from a large German chnic, ascnbe con- 
siderable importance to the effect of diabetes upon the central 
and peripheral nervous systems 

hlaunac et al ® m a recent review of the nervous comphca- 
tions of diabetes points out the great vanety of neurological 
lesions affectmg almost all parts of the nervous system accom- 
panymg diabetes He notes the frequent occurrence of ocular 
palsies Herschmann’ states that the relation between latent 
diabetes and neurological lesions of unexplamed etiolog)’’ is not 
rare He cites cases as young as twenty-eight years in which 
hyperglycemia without glycosuna was found m assoaation with 
such conditions as penpheral neuntis and, m one instance, 
combmed system disease without anemia The place of such 
“latent” diabetes m the differential diagnosis of obscure nervous 
lesions deserves greater emphasis than it has received m the past 
Yet descnptions of paralyses of cramal nerves in diabetics 
are few Naunyn mentions 5 cases of paralyses of the facial 
nerve m his own practice Unlike paralyses of the muscles of 
the extrenuties which begm gradually with neuralgia and pro- 
gress to paralyses, the faaal paralysis developed suddenly in 
full magnitude without pam The paralyses developed uni- 
formly when the diabetes was not under control and when the 
urme was not sugar-free However, the course was favorable 
In one case, withm fourteen days of the development of paralysis, 
typical electncal reactions of degeneration appeared Yet 
recovery was nearly complete m two months He also refers 
to 3 cases reported by Gregoire,® of which one reported earher 
by Paul, occurred m a patient who had suffered one year pre- 
^^ously from an isolated paralysis of the trochlear nerve Bern- 
hardt® reported 2 cases of his o^vn and 4 cases from the hterature 
Recently a patient at the Deaconess Hospital, Case Xo 
6876, illustrated the recurrence of paralysis of the facial ner^’^e 
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He IS an ■Xmencan la\v)er, whose diabetes began in April, 
1928, at the age of sixty fit e and one half years His diabetes 
IS of the hereditary tj’pc and may have begun before its recogm- 
tion m April, 1928 He had a paralysis of the left faaal nerve m 
1925 and again of the nght faaal nerve in 1928, with good 
recoi ery in both instances 

Spear*' reports a case in which a man forty-eight years of 
age r\as admitted to the hospital, consaous, but drowsj, with 
frequent spasms of the faaal muscles and aphonia of two days’ 
durabon, there was also shght paresis of the faaal muscles on 
one side It was found that renal function was good, but the 
unne contained sugar (10 per cent) and acetone bodies The 
fasbng blood sugar was 0 21 per cent Under treatment with 
insuhn and diet, the urme became sugar free and the fastmg 
blood sugar fell to 0 086 per cent The speech became normal 
and the faaal spasm ceased within two weeks The patient 
was discharged on a fairly high carbohydrate diet and insulm 
The symptoms in this case suggest a threatening uremia but 
the urea concentration test showed renal function to be normal, 
and there were no cardiovascular changes 

Evidently paralyses of the faaal nerve have come to the 
attention of students of diabetes almost as frequently as have 
lesions of the cramal nerves supplymg the external ocular muscles 

Paralyses of the external ocular muscles occur m the following 
order of frequency accordmg to Von Noorden and Isaacs 
First, the abducens, second, the oculomotor, and, third, the 
trochlear Combmabons of paralyses of external and mtemal 
ocular muscles are rare Von Noorden saw among 7 cases two 
mstances of involvement of the pupillary and abary muscles 
He conaders the condibon due to a peripheral disturbance 
and notes the favorable prognosis Uiculafoy** ated 58 cases 
of ocular palsy reported by various authors and considered 
paralysis of the sixth nerve most typical of diabetes Cases It 
and 111 in this senes were due to paralj'sis of the sixth nerve 
Cases IV and V represented a complete paralysis of the left 
Hard cramal nerve and Case I with paralj sis of both internal 
recb probablj was explained bs a small hemorrhage so placed 
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as to involve both, halves of the third nucleus The latter has 
not made the relatively rapid recovery in the course of six to 
ten weeks, which is the rule m ocular palsies due to a toxic effect 
upon the nerve rather than a hemorrhage Thus Case IV 
recovered from her first complete paralysis of the nght third 
nerve m seven weeks 

Diagnosis — ^The occurrence of paralysis of an ocular muscle 
or muscles in a diabetic mdicates the need for speaal study The 
paralyses due solely to a toxic effect exerted by diabetes rarely 
are assoaated with pain and almost always develop suddenly 
Recovery is the rule within a short penod and is influenced 
markedly by diabetic treatment In the first case of Schick 
and Silbennann,^^ although the unne was sugar-free, they 
noted improvement when under diabetic dietary treatment the 
fastmg blood sugar fell from 0 22 to 0 16 per cent Severe 
migrame sometimes has occurred with attacks m nondiabetic 
cases Other causes of such paralyses must be sought as follows 

1 V ascular lesions m the neighborhood of the nuclei Sosman 
and Vogt^^ reported 20 cases of aneurysm of the mtemal carotid 
arterj^ or artenes composmg the circle of Wilhs from the Peter 
Bent Bngham Hospital Nme of these cases had partial or 
complete paralyses of the third nerve among the physical find- 
mgs Pam and exophthalmos were important s}Tnptoms The 
recogmtion of these aneurysms by roentgen exarmnation de- 
pends upon (1) erosion of bone adjacent to the aneurysm and 
(2) calafication m the waU of the aneurysm appeanng as fine, 
curvihnear shadows easily recognizable as bemg m the waU of 
a cystic structure They record 89 aneurysms of the mtemal 
carotid or adjacent artenes in a review of the hterature Kar- 
plus*'’ refers to a nondiabetic case with rmgrame and paralysis 
of the third nen’^e, m which at autopsy an aneurysm at the base 
of the bram was found SmaU areas of hemorrhage, ischemia or 
thrombosis due to artenosderosis may explam the condition in 
the cases vnth hypertension and vascular disease 

2 Tumor Karplus refers to a number of cases of penodic 
paralysis of the third nerve In one of his 2 cases (nondiabetic) 
at autopsy a neurofibroma of the third nerve was found In the 
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remarkable case of Schich and Silbermann a diabetic ^tb 
three separate attacks of paraK sis of the third ncrv e x ^l^ 
showed a large area of calafication in the center of the sella 
turaca, which was, ho^vc^ cr, of nonnal size In m\ Ca^e R 
snnilarly two irregular areas of calafication within the sella 
appeared in the roentgenogmn She had had two attacks of 
third nene paralj’sis Xo other indications of a tumor were 
observed, but her case will be foUowed further 

3 Hj’pogl} cenua The double \asion due to hi'pogKcciiiia 
is temporary and quicU\ relieved bj the administration o 
glucose either b) mouth or b> lein Zemik^^ recentl> report 

3 cases 

4 Inflammators lesions at the base of the brain Infection 
of the petrous portion of the temporal bone as m Gnxdenigo s 
syndrome or the onset of polioencepbahtis (as in a nondia etic 
case ated b> Dieulafo) ) should be considered 

Conclusions —1 Fue cases of paralyses of external o^r 
muscles are reported, of which one was due to hemorr age 
The comadental occurrence of other *‘neuntic lesions in ese 
cases is noted > , 

2 Etiologic factors of importance are the duration ot the 
diabetes, age of the patients, the occurrence of hvpertensi%c 


'^ascular disease- 

3 Careful diagnostic stud} is needed to eliminate turn 

and infectious lesions at the base of the bram j j i. 

4 Treatment consistmg of the use of insuhn im le 
measures gives beneficial results withm a few w in ca 
due solelj to diabetes 
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Thorndike Memoioai Ladori\torv, Second and Fourth Medi 
CAL Services (Harvard), and the South Depvrthent of 
the Boston Cm Hospital 


ELECTROCARDIOGRAPHIC OBSERVATIONS IN 
DIPHTHERIA 

It is the purpose of this report to show the correlation beti\ een 
the clinical and the electrocardiographic signs m diphthena 
tn>ocarditi3 The discussion will be limited to the so-called 
“late type of orculatory failure,” the term “earh circulatory 
failure,”* which has been apphed to certam signs appearing 
during the initial febnle stage placmg, m our opimon undue 
emphasis on an madental feature of the tozenua 

The underlying pathology of diphtheria myocarditis which 
lias been well desenbed by Warthm’ provides an explanahon 
for Some of the pecuhar clinical features of the disease In 
brief, the acute cardiac lesion consists of a pnmarv tone paren- 
chymatous degeneration of the conductmg and contraetde 
fi^es. No speaal affinity is shown pathologically for either 
apparatus The second state consists of a reparative inflam- 
mabon called forth by the mjured tissue The degenerated 
cells act as foreign bodies and are quickly surrounded by uiBl 
tmbng phagocytes At the same time the remaming muscle 
fibers show evidence of acbve regenerabon If the pninary tone 
mjuiy has been extensive, the degree of reparabve mflainmabon 
*^ correspondmgly mcreased and may be so intense as to choke 
off the nutnbon of the healthy muscle fibers which remain It 
*s this pathologic paradox by which the reparabve process 
actually aggravates the original injury which accounts for the 
delayed onset of climcal signs of diphtheria myocarditis The 
***ibal tone degenerabve changes in the heart do not ordmanly 
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produce any recognizable clmical or electrocardiographic signs 
The second or infiltrative phase, however, which occurs after 
the storm of fever and toxemia is over is characterized by a 
stnkmg clmical picture 

The clmical signs of diphthena myocarditis usually appear 
with starthng suddenness m the convalescent patient from one 
to three weeks after the onset of the disease Their appearance 
often comades with the onset of paralysis of the palatal and 
other muscles The most constant features are pallor, vomitmg, 
epigastnc pain, apathy, and restlessness There is mvanably 
a weU-marked drop m both systohc and diastohc blood pressures 
and, on exammation of the heart, a famt first sound and gallop 
rhythm Arrhythmias of vanous sorts are common 

These clmical signs are, m our expenence, mvanably assoa- 
ated with changes m the electrocardiogram As rmght be 
expected from the histopathologic changes the electrocardiogram 
shows evidence of widespread cardiac damage involvmg aunde, 
ventncle and conductmg tissues In certam cases the pre- 
dommatmg effect is on the smo-auncular node, m others on the 
aunculoventncular node or the mtraventncular conductmg 
system In a smgle case one may observe all of these effects 
at the same tune Indeed, in no other condition does one 
encounter such a wide vanety of electrocardiographic changes 

The most useful feature of the electrocardiogram is in 
prognosis for it furnishes a rough quantitative mdex of the degree 
of cardiac damage It is also of value m foUowmg the progress 
of mdividual cases One might expect that with such a dehcate 
instrument as the strmg galvanometer one might be able to 
pick up the very earhest evidence of cardiac damage but in our 
expenence electrocardiographic signs have not preceded clmical 
signs mth any degree of constancy Although we have had no 
cases with chmcal signs of diphthena myocarditis who did not 
exhibit electrocardiographic signs we have had a few cases which 
showed minor electrocardiographic changes which never de- 
veloped clinical signs In several cases m which daily records 
were taken the first signs appeared simultaneously m the electro- 
cardiogram and the physical exammation 
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The 4 cases descnbed below illustrate the tv^ie of information 
which the electrocardiograph furnishes in diphthena 

Case L — scN'cnteen j'car-old boy \nis admitted on Ma> 31 1931 on 
the fifth day of the disease ^nth a diagnosis of faucial diphthena On ad 
mission the heart ^^tis not enlarged there were no murmurs and the heart 
sounds were of good quality at a rate of 80 beats per minute He was given 
50 000 units of diphthena antitoxin intramuscularly The body temperature 
reached 100 F (38 C ) b> axilla on the da> of admission and on the succeeding 
day but remained normal thereafter On the second day in the hospital 
and Sixth day of the disease the heart rate had fallen to 18 beats per minute 
and the blood pressure was 90 mm Hg systolic and 40 mm Hg diastolic. 
On the next da> the blood pressure was 78 mm Hg svstolic and 30 ram Hg 
diastolic and it remained at this level for a week after w hich it gradually rose 



^*8 183 — Cate I A Seventh day Sinus bradycardia. Rate 54 B Fol 
lowng Injection of 1/25 gram atropine mtravenously Rate 115 


to 100 systolic and 40 diastolic. The heart rate remained at a le\ el of about 
50 beats per minute for the following ten days it then rose to about 60 per 
nimute for a week and finally resumed a level between 75 and SO beats per 
“inute. The heart Bounds were never abnormal and there were no other 
•igns pointing to cardiac involvement Except for a transient palatal par^ 
convalescence waa umntemipted and be was discharged well on the 
thijty-eeventh day 

Repeated electrocardiograms (Fig 183 A) showed only a simp e rnus 
‘^ycardia with normal conduction throughout pointing to a depression ol 
smo-auricular pacemaker without intmlvement of the conducting tissues 
myocardium. In this case the electrical record was quite reassuring m 
tbe face of an unusuaUy slow heart rate which under the ar^mrtanccs 
*^ald naturally arouse some concern The mechanism of the cardiac slowing 
appeared to be a predominance of the v-ogal inhibitory effect on the 
auricular node for the intravenous mjcct.on of 1/25 gram of atropine sulphate 
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produced a prompt and transient rise in the cardiac rate to 125 beats per 
minute (Fig 183, B) 

Case n — A three year-old boy admitted on June 16, 1932, on the se%enth 
day of the disease, with a diagnosis of late nasal and fauaal diphtheria The 
axillary temperature w as normal and remained so throughout his stay m the 
hospital The pulse rate on admission was 92 pier minute The heart was 
not enlarged to piercussion, the sounds were regular and of good quality and 
there were no murmurs The blood pressure was 88 mm Hg systolic and 
58 mm Hg diastolic The lungs were clear and examination of the abdomen 
was negative He was given 30,000 units of diphtheria antitoxin intra- 
muscularly 

Tw’o days later it was noted that the heart rate was rapid and irregular 
and the first heart sound was weak, approximating the second sound in quality 
There were no murmurs The blood pressure w'as 74 mm Hg s>stolic, 44 
mm Hg diastolic An electrocardiogram taken the same day (Fig 184, A) 
showed a slow and irregular auncular rhythm with a rapid, independent, 
regular ventncular rhythm occasionally interrupted by impulses arising in the 
auricle In other words the picture was that of depression of the sino-auricular 
pacemaker without interference with conduction During the following week 
he was given daily intravenous injections of 40 cc of 50 per cent dextrose 
solution with from 5 to 10 units of insulin However, he developed increasing 
signs of diphtheria myocarditis as evidenced by waxy pallor, lethargy, vomit- 
ing, tenderness in the right upper quadrant and a well-marked gallop rhythm 
at the apex of the heart The blood pressure fell to 70 nm Hg sjstolic, 
44 mm Hg diastolic 

On the tw'elfth day the electrocardiogram (Fig 184, B) still showed a 
relatively slow and irregular auncular rhythm wuth a rapid and largely inde 
pendent ventncular rhythm The ventricular complexes, however, showed 
distinct changes consisting of diminished amplitude, slurring and notching 
of the Q R S complexes in all leads, and a low origin of the T-wave in leads 
I and II These signs point to involvement of the ventncular myocardium 
Three days later the rate began to slow from its previous level of about 155 
to about 95 beats per minute Although this drop followed the administration 
of digitalis (8 grains of the powdered leaf by mouth in three days) it was not 
thought to be due to it because the dominant rhythm remained as before in 
the aunculoventricular node 

On the fifteenth day the amplitude of the ventricular complexes had show n 
a further decrease (Fig 184, C) and on the eighteenth day this was even more 
marked (Fig 184, D) and was associated with well-marked delay in intra- 
v'entncular conduction although the sinus node had resumed its r61e of pace- 
maker From this time on the clinical signs of diphtheria myocarditis began 
to diminish The heart sounds improved in quality, the gallop rhythm 
disapjjeared, the blood pressure rose to 100 mm Hg systolic, 50 mm Hg 
diastolic The improvement in physical signs was associated with improve- 
ment in the electrocardiogram as evidenced by return of the intraventncular 
conduction time to normal and increase in the amplitude of the ventricular 
complexes The last electrocardiogram, taken on the twent> ninth dav 
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•hcrred onl> rdativel) minor T 1 ^avc abnormalities and left axis de\iation 
(Fig 184 E) A 6-foot roentgenogram taken nt this time showed uell 
marked cardiac enlargement particular!) in the rcgnn of the left ventricle 
This patient subsequent!) de\'elop>ed extensive jiar^b ai& in\ olving the palate 
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Fig 1S4— Case II A Ninth day A V Nodal tachycardia Rate 158 
Slow and irregtilar auricular rhythm B Tndfth day A V Nodal tachj 
tardia frequently interrupted b> impulses arising in the auricle Ventncular 
tate 160 Q-S 0 OS sec. Slurring of R wave in lead I and notching in leads 
H and III with diminished amplitude in all leads. Low ongin of T waves m 
leads 1 and II C Fifteenth day Almost complete A V dissociation Aunc 
ularrate 103 Ventncular rate 115-160 Amphtude of Q R- S completes 
further diminished D Eighteenth day Normal sinus rhythm Rate 85 
p R mterval 0 12 sec Very low voltage of Q R. S completes. E Twenty 
ninth day Normal sinus rhythm Rate 94 PR interval 0 12 sec. Q S 
interval 0 08 sec. Tt low "P slightly inverted with upward cemvonty of 
T" high ongm Left ams deviation (marked) Auricular premature 
fiuat lead III 


uye muscles, and finally the diaphragm After several days of labored respira 
fion he died the respirations ceasing before the heart No autopsy was 
obtained 
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This case illustrates the close correlation between the clinical 
and electrocardiographic evidence of cardiac involvement m 
diphthena It also illustrates the common but not constant 
correlation between the seventy of the cardiac lesion and the 
extent of the paralysis Furthermore, it exhibits what has 
been m our expenence the maximum electrocardiographic 
evidence of heart damage with apparent cardiac recovery 


Case in — four-year-old girl was admitted June 22, 1931, on the fifth 
day of the disease with a diagnosis of faucial diphtheria She had received 
10,000 units of diphthena antitoxin the day before On admission the axillary 


Lt 


^2 

^3 




Fig 185 — Case III A, Ninth day Complete A-V dissociation 
Auncular rate 136 Ventncular rate 150 Q-S 0 12 sec Left bundle branch 
block Low voltage B, Tenth day Auncular flutter with 1 1 response 

Rate 240 C, Eleventh day A-V nodal tachycardia interrupted by sporadic 
auncular contractions Rate 134 Q-S 0 11 sec Intraventncular block. 
Low voltage D, Twelfth day Smus tachycardia Rate 120 P-R inter- 
val 0 13 sec Q-S interval 0 11 sec Intraventncular block Low voltage 


temperature aas 100 5 F (38 5 C) and the pulse rate was 126 beats pier 
minute The heart sounds w'ere regular, of good quality and there were no 
murmurs She was given 40,000 units of diphthena antitoxin intramus- 
cularly The fever subsided on the second day and the pulse rate dropped to 
about 110 beats per minute, Durmg the succeeding few days there was 
nothing to indicate trouble ahead Four days after admission, however, on 
the ninth day of her disease she suddenly developed marked apathy, pallor, a 
mild bilateral palatal paralysis and enlargement of the cardiac area of per- 
cussion dulness to the left The heart sounds were rapid and regular with a 
distinct gallop rhjthm and there was tenderness m the right uppier quadrant, 
although the liver was not felt The blood pressure was 48 mm Hg systolic 
and 35 mm Hg diastolic. 
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The first dcctrocardiogram taken on the same day, showed complete 
aunculoventncular dissoaation low voltage and left bundle branch block 
(Fig 185 A) This record indicated at once that the myocardium was so 
severd> damaged that recoverj was unlikely On the following day she 
began to \'omit and the electrocardiogram showed atmcular flutter with a 
regular ventncular response of 240 beats per minute (Fig 185 B) The 
blood pressure had sunk to 40 mm Hg s>’Btoltc, 18 mm Hg diastolic. Five 
ampules of digalen were administered subcutaneouaJ> during the ne.Tt 
twenty four hours The following day the patient seemed better The pulse 
rate had dropped to 113 per minute and the blood pressure had risen to 56 
mm, Hg 5>*stolic and 24 mm Hg diastolic. The electrocardiogram showed 
that auricular flutter had been succeeded by auricular standstill with only 
*poradic auricular contracting and aunculm^tncular nodal rhj'thm (Fig 
185 C) On the following day the twelfth day of the disease, sinus rhythm 
had returned (Fig 185 D) and the blood pressure reached 66 mm Hg sys- 
tolic and 36 mm, Hg diastolic However she developed signs of consoUda 
tion in the right lung and died on the fifteenth day apparently from pneu 
monia- There were no eigne to indicate that the pulmonaiy complication 
WTis embolic in origin Unfortunatel> no autopsy was permitted 


This case illustrates the mde variety of eJectrocardiogiaphic 
changes whici may occur m the course of ciiphthena It also 
shows that the heart is by no means the only organ which 
suffers from the late effects of diphtheria to-on and even after 
the heart has begun to unprove, the patient may succumb to 
the chrect or mdirect effect of the toxin on other organs 

Casa IV — A tw’enty-six year-old machinist admitted on Apnl 23 1931 
on the fourth day of the disease, with a diagnosis of fauaol diphtheria. He 

given 60 000 units of diphtheria anbtoxin intravenously The heart 
®oands were regular but the first sound was faint. The blood pressure was 
114 nim Hg systolic, 34 mm Hg diastohc The axillary temperature flue 
tinted betwacn 99 and 100 F for three days and then remained at a normal 
•eveL On the tenth day of the disease he appeared very pale and It was 
noted that the first sound at the apex had become very faint, the blood 
P'ttstire had dropped to 102 mm Hg systolic, 64 mm Hg diastolic. Svn 
^Inonous with these arculatory aigos there appeared a paralysis of the right 
••fle of the palate. 

Daily electrocardiograms had been taken on this case since admission 
and the first abnormahty appeared on the same day as the first clinical signs 
myocardial mvolvement (Fig 186 A B) This consisted of a prolongation 
of the P R interval to 0J22 second- 

Dunng the course of the next few days the patient became listless and 
the blood pressure dropped to 80 mm, Hg systolic, 40 mm Hg diaBtollc, 
Parallel with the clinical signs of increasing myocardial bvTalvement the 
riectrocardiograms showed well marked alterations in the ventricular com 
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plexes consisting at first of a high take-off of the T-wave in leads II and III 
with a low take-off in lead I (Fig 186, C) followed by inversion of T-waves 
m all leads with upward convexity of the S-T interval and diminution in 
amplitude of the Q R S complexes (Fig 186, D) The whole sequence of 
chemges in the ventricular complexes closely simulated those seen after an 
acute coronary thrombosis 



Fig 186 — Case IV A, Ninth day Normal sinus rhythm P-R 
interval 0 20 sec B, Tenth day P-R interval 0 22 sec C, Twelfth day 
Low ongm of T-wave in lead I, with high origin in leads II and III D, 
Twenty-fourth day Marked diminution in amplitude of Q R S complexes 
T-waves mverted in all leads with upward convexity of the S-T interv'al 
E, Three hundred and fifty-sixth day P-R interval 0 24 sec High ongin of 
T-wave in leads II and III 


Clinically, the patient began to show improvement in the circulatory 
system on the twenty-second day of the disease, the first heart sound becoming 
louder and the blood pressure rising By the twenty-fifth day, all clinical 
signs of myocardial involvement had disappeared although a aliary paralysis 
persisted for another month and paresthesias of hands and feet were still 
present on discharge from the hospital on the one hundred and first day It 
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is on mttrwtint: fcjtiire of thii caw thni ihc rapid clinical improv'cmcnt in 
the cardiac epia waa not associated with parallc) re%-ersion to normal in the 
electrocardiogram The electrocardiographic evidence of m^'ocardial changes 
Tras much sloner In disappearing than the clinical signs a record taken four 
da>s before discharge on the ninct> seventh day of the disease shoeing a 
hl^ take-off of the T irave in lead II In an attempt to ascertain hoa long 
these electrocardiographic changes permst ire have aslccil this patient to 
return to the dime on several occasions for follow up The last record taken 
on April 30 1932 practicallj a year from the onset of his diphtheria showed 
a persistence of the high tnke-olT of T, and a prolonged P R interval of 0 22 to 
023 second (Fig 1S6 F) The patient at this time had returned to his 
work as a machinist and had no cardiac symptoms 


WTiat IS the significance of the persistence of these abnormal 
decttocardiographic signs^ Docs it mean that the m> ocardium 
has been irrcparabl) damaged'’ Docs tl support the tbeor) 
that diphtheria is an important factor in heart disease of later 
life as suggested bt somci’’ This important problem cannot 
'et be answered with assurance but our own espcncncc ■with this 
and 2 other cases tempts us to offer a tentative suggestion We 
liive had 1 other case in which delated aunculoventncular 
wnduction persisted for at least three months foUowang diph 
thena although the paUctit was clinically well and back at work 
The other case is that of a woman of thirty years who developed 
PF^anent complete heart block with diphtheria twenty three 
ytars ago at the age of seven She has hved an acbvc hfc and 
gone through a normal pregnancy without signs of myocardial 
i^fTmena These cases suggest that while the cardiac muscle 
itra may be able to regenerate completely perhaps the more 
gWy speaahied conducting tissues arc not able to do so and 
9 patient is left with a conduction disturbance which does 
90 mean persistent myocardial disease 
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FlOU THE TnYRoro Clecic a>.d Metakous)! Laboeator\ of 
THE JlASSAcmisxrrs Geveral Hosmu 


LYMPHOMA OF THE THYROID REPORT OF TWO CASES 


Auoiso the numerous forms of neoplastic mroKcmenl of 
the thjToid, Irmphoma is one of the rarest The diagnosis, as 
a rule, cannot be made chnicalU from examination of the thrioid 
Itself It IS usuallv made from pathologic examination of the 
spsomen remosed at operation or at autopss, or indirectls 
because of involvement of the Ijanphoid system m other parts 
of the bodj The foUomng 2 cases arc of mlercst both because 
of tier rant) and because the> illustrate several important 
points m treatment and prognosis 


«« Mr D a fi/i, three >rar«1-l 
Indian grocer 6nit entered the bospitaJ Aunct 30 JOM on 

^ mroi^rj! Z < “ “-I 

'Rforeenih^^’’"""' PmSFewretr iroire. One n,on,h 

^dt^te ‘o’? S * *?, 'Hough to >nter 

«'fficult.h;tZS^X ''•* Inter breathing bearee 

00 J “ 1 “'' "P blood-nreaked iputnm There 

or more had roffererf f a*" ^ "tvous and for a rear 

***"» 'Mie right pupa nell nouruhed man in no 

■ft ere regular anti 

^ hid a 

mWedandri^^r J mapped out Both lobe* nere 

oot adberetit to adlarent «"”* * nodules The gland rras 

(or Increased sui»,ie, a ’D" heart and lungs were negaus-o 

The blood pressure rvas 12S/75 
“unteesSSSOner r enlargements The si hue blood cell 

"®‘- The roen^'^"^ m'lbmeter and the basal metabohe rate minus v per 
ment oI th^ thtmn. "> evidence of substemnl goiter or 

“O deSnite lesi^^ •'mdowa nere ihghtlj thickened but shoe 



1004 


J LERMAN 


A preliminary diagnosis of carcinoma of the thjToid was made and an 
exploration of the neck undertaken by Dr R H Miller The tumor in the 
thyroid proved to be hard and very extensive, growing into the prethyroid 
muscles, extending down behind the left clavicle further than it could be 
felt by the finger, and surrounding the carotid sheath posteriorly on both 
sides It seemed unmse to attempt removal Consequently a biopsy, only, 
was done 

At first the pathologist thought that the character of the tissue was 
consistent with carcinoma But more careful study of the slides indicated 
the true nature of the condition Microscopically (Fig 187), the thjTOid 



Fig 187 — Photomicrograph showing structure of thyroid m Case I 


tissue was completely replaced by tumor consisting of round cells with large 
vesicular nuclei and scanty cytoplasm, held together by a very slight con- 
nective tissue stroma The cells were slightly larger than mature lympho 
cytes and were consistent m morphology with lymphoblasts Mitotic figures 
were infrequent An occasional lymphocyte was present Diagnosis 
Lymphosarcoma 

The patient made an uneventful recover^' and was discharged September 
10, 1928 Roentgen-ray treatment was advised and he received a full ery- 
thema dose over front and back of neck and substernal region in six divided 
treatments from September 4th to 13th The tumor disappeared rapidly so 
that at the end of a month all symptoms of tracheal and esophageal pressure 
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h«d disappeared and there rermincd n (arpcc hn^a l*cin * rrd nioM of th>Toid 
Ittme on the left Bide and a small bean auctl one on the right side. \t the 
end of nine months there ^\tib no palpable thvroid tissue 

He has been folloiivcd to date at frequent intervals present he 
f»il» to show any evidence of recurrence of the th\Ta]d tunn^i or any glanduHr 
enlargements. He is in gootl btiUh and has maintained hiB v.cight 
Roentgen ra^ examination of the chest and long bones fails to show an^ 
abnormality There la no e\'idence of myxedema ind the last has*.! mcla 
bolic rate on August 9 1932 v,an plus 10 per cent 


C«e II — The second patient that shall consider m Mr M a thirt> 
mne yenr^old married Polish laborer v,ho first came to the hospital on Feb- 
ruary 10 1928 complaining of a saellmg of the nght aide of the neck fn 
1922 whne still h%nng in Poland a large suclling on the left side of the neck 
was removed Another swelling appeared on the some side m 1926 which 
disappeared under lamp treatment Two months before entry a lump 
•PPeared on the nght aide of hie neck unaccompanied bv ant pressure symp- 
toms such as cough hoarseness choking feeling or difficulty in srvolfovmg or 
in breathing He detcloped a dull pain over nght shoulder and clavide 
There ■s-ere no »>mptom8 of hyperthyroidism He slept poorly but his 
strength was unchanged 

Examination showed a well-developed and well nounshed man in no 
P*u> or distress The pupils were regular equal and reacted normally 
The left eye showed external strabismus The superficial veins of the neck 
snd Upper thorax were prominent. In addition to the scar of the previous 
operation the neck showed numerous Irregular 6rm confluent 
living the deeper structures all slightly movable and opparcntly attached to 
the thyroid or pharynx. Tho moot prominent masses were situated at the 
sternal notch and on the nght side of the neck, anteriorly There were numer 
ous enlarged cervical and aubmaxlllaty lymph nodes which had the same 
ooouttency as the other masses All were nontender The heart and lungs 
negative and the blood pressure was 130/80 The spleen edge uos 
W'pable. The red blood count was 5 102 000 cello per cubic mi hmetcr 
l^oglobin 90 per cent nnd white blood count 7500 cells per cubic mi 'imet^w 
The smear showed 10 per cent monocytes and 15 per cent eosinophils. The 
“me was negative as well as the blood Wnssermann reaction The basal 
metabolic rate was plus 1 per cent. , 

The roentgen ray revealed a rounded shadow of Increased density under 
the sternum smooth in outline and displacing the trachea to the left Thi« 
«»• no evidence of metastases to the bone, or lungs The impression of the 
radndogat was that the substernal mass was thyroid 
, On February 21,t an exploratory dissection ol the neck for carcinoma 
^ the thyroid was made by Dr E. F Richardson under ethylene anesthesia 
2 tumor mas, going down Into the thorax behind the right sterno 
thiviciilar Joint was expiwnj It sras infiltrating the overlying muscles nnd 
^»tled the right lobe of the thyroid inward but left a plane ol cleavage 
wwetn the tumor and the lobe A portion of muscle was excised for patho- 
“km examination The tumor was undoubtedly malignant hut might have 
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originated from structures other than the thyroid The attempt was made 
to dissect out the tumor but iihen it became apparent that it could not be 
removed without division of the carotid artery and brachial plexus, it was 
left tn sitii 

The patient made an uneventful recovery from the operation Micro 
scopic examination of the tissue removed show^ed connective tissue filled 
with hemorrhagic exudate, but no evidence of malignant disease Never- 
theless radiation was advised and he received a full erythema dose, IS x IS cm 
field, centering in the region of the thyroid, in three sittings On April S, 
1928, the mass in the neck was noted to be smaller by at least one third, and 
the chest plate showed almost complete disappearance of the substernal 
shadow previously seen Consequently the possibility of thymoma or Hodg- 
kin's disease was raised 

On October Sj- 1928, the patient showed a lai^e nodular, hard, fixed mass 
in the region of the right lobe and isthmus of the thyroid On the left side, 
at the angle of the jaw, there was a soft, movable, nontender mass, about 

1 \ 2 cm The roentgen-ray film revealed a recurrence of the upper medi- 
astinal tumor Consequently he received a full erythema dose, IS x 15 cm 
field, deep radiation to the mass in the right side of the neck, followed by 
half an erythema dose, 10 x 10 cm field, over the manubrium This was done 
in five sittings in the course of a week. Again the mass in the neck disappeared 
and a film taken on January 18, 1929, showed the disappearance of the medi- 
astinal tumor as well 

On June 10, 1929, patient was examined by Dr F T Hunter who found 

2 glands, 3 to 4 cm in diameter at the angle of the left jaw, hard and fixed 
There w ere no other masses in the neck or any other glands elsew here The 
spleen was enlarged to about 4 cm below costal margin Dr Hunter sug 
gested the diagnosis of lymphoblastoma as a possibility and advised biopsy 
of a gland in the neck. This could not be done at that time, since the patient 
refused, and another course of radiation was given He received 533 roentgen 
units to the left neck, 15 x 15 cm field, followed by a similar dose to the spleen, 
in four sittings 

The patient did not return until January 28, 1932 He gave a history 
that he had been well until five months previously when the swelling on the 
right side of the neck recurred There were no masses noticed elsewhere, 
nor did he have any discomfort from the mass in the neck. Examination 
showed a small gland below the angle of the left jaw and an indefinite fulness 
under the sternomastoid on the left The right lobe of the thyroid ivas 
occupied by a discretely nodular mass, 3 x 7 cm , extending from the midline 
outward The skin was not involved The roentgen-ray film showed a 
marked increase in the substernal shadow which projected well out into the 
right lung field (Fig 188), and the trachea displaced to the left He was 
then given a course of radiation of 1200 roentgen units to the right side of the 
neck and sternum in fi\e divided doses Following this the swelling in the 
neck diminished in size as well as the substernal mass There remained a good 
deal of induration in the tissues of the neck, particularly over the thyroid, 
and several hard, matted glands above each clavicle In addition Dr Hunter 
found a large, hard spleen, a large mass, 15 v 16 cm in size, in the right abdo 
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Hg 189 — Photomicrograph ihowing structure of lymph node m Case II 

and iton) hard glands in the right pelvis and groin Consequently the 
t sent Into the hospital for biopty on February 15 1932 
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A biopsy was done on the right inguinal Ivmph nodes, removing a small 
piece of firm grayish tissue The pathologic report by Dr T B Mallory was 
as follows “Lymph node sho^vs complete obliteration of its architecture, 
neither sinuses nor lymph follicles being recognizable There is slight to 
moderate fibrosis and focal collections of eosmophils Scattered irregularly 
through the tissue are large cells, 2 to 4 times the size of lymphocytes, 
with vesicular round, lobed, and occasionally multiple nuclei The cytoplasm 
IS slightly acidophilic Occasional mitotic figures are noted in these large 
cells” (Fig 189) 

Diagnosis Lymphoma (Hodgkin’s type) 

Incidentally the blood Hinton (a precipitin test for syphilis) was found 
to be weakly positive and antisyphilitic treatment instituted 

In view' of the findings the patient was given further treatment by radia- 
tion of the anterior and posterior abdomen (1380 roentgen units), both groins 
(810 roentgen units) and both sides of the neck (810 roentgen units) Since 
then we have witnessed a remarkable change take place At the present time 
he feels in good health and has no complaints There are no glands or indur- 
ated tissue to be felt in the neck The thyroid is not palpable, but there is a 
question of a small mass in the suprasternal notch which ascends with swallow- 
ing Two or three small discrete glands are palpable in each avilla The 
lungs are clear and there are no masses in the abdomen or groins The chest 
plate, W'hich is reproduced in Fig 188, shows a marked diminution in the size 
of the mediastinal shadow observed previously 

Undoubtedly he will have recurrences and will require more treatment, 
but at the present time he is practically free of the disease after a period 
known to be at least four and a half years and very probably as long as 
ten years 

DISCUSSION 

The cases presented illustrate an important type of thyroid 
disease, usually wrongly diagnosed caranoma We must bear 
in irund that it is entirely possible for the thyroid to give rise to 
l>rmphoma, alone or m conjunction with other organs, because 
this process may develop m any organ where lymphoid tissue 
IS present In actual expenence, however, we rarely see lym- 
phoma m the th)rroid and the number of reported cases is small 
This IS surpnsmg smce m exophthalmic goiter focal or diffuse 
lymphoid infiltration is a feature 

The first patient is particularly interesting because the 
thyroid only was involved There is no evidence at present that 
any other part of his body is the seat of lymphomatous change 
In the second case the thyroid was the first organ to be involved 
(1922), followed six years later by involvement of the cervical 
glands, and a year after this by enlargement of the spleen 
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In both instances a diagnosis of carcmoma of the thjToid was 
made on chnical grounds From the expenence with these 
patients i\e beheve that it is of the utmost importance to con 
Elder lymphoma in the differential diagnosis of carcmoma of the 
thyroid since the response to radiahon and the chance of pro- 
longing hfe are verj much better m the former than m the 
latter The diagnosis, as m these 2 cases, must be settled by 
esanunation of a biopsy speamen, although the rapid dis 
appearance of the tumor with radiation should suggest it 

The treatment of lymphoma of the thyroid, as demonstrated 
by these 2 cases, is radiation The roentgen m\ is very effective 
It causes rapid disappearance of the tumors and alleviation of 
pressure symptoms In Case I the mass m the thyroid was 
entirely absent at the end of mne months At present, after 
four vears, there is no evidence of recurrence It is not at all 
onlihely that this represents one of the rare cases with a smgle 
lesion, treated before the disease became generalised Conse 
quently he may be completely cured The remarkable dis 
appearance of the thyroid tumor m the neck and m the medias- 
tinum, m Case H, on several occasions under radiation has 
been most dramatic Although the disease probably has been 
present for ten years, it has been held m check by radiation for 
the past four and a bnlf years A sumlar patient, reported by 
■f^ranuner,* hved for twelve years after surgical removal of part 
of the thyroid tumor followed by radiation 

It follows that m givmg prognosis in this type of thyroid 
lesion we must not be too pessimistic. There is the possibihty 
of complete cure if treated when the disease is still localized, 
or, at least, the condition may be kept in check for many years 
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A CASE OF PSYCHOLOGICAL MALADJUSTMENT IN 
AN ADULT DUE TO PHYSICAL DEFORMITIES CON- 
TRACTED IN CHILDHOOD 

In the treatment of cnppled children, although much 
attention has been given to the correction of physical deformities, 
the abnormal psychological reactions which result from bemg a 
cnpple are often overlooked The case which we are to study 
today illustrates qmte dramaticallv how the abnormal psy- 
chology of a cnppM mdividual may affect his hfe far more than 
tis phj seal deformities 

Ih order to give you a clear idea of the psychological reactions 
which this boy developed it is necessary for me to tell you the 
outstanding madents of his hfe almost from the beginning He 
13 the son of highly mtelhgent parents and the youngest of five 
brothers At two years of age he had pohomjehtis, the end 
C63ult of which was extensive residual paralysis of muscle groups 
m both legs with shortenmg and lateral curvature of the spme 
He had the best of medical care from the begirming of his dlness 
^d he soon learned to get about on crutches with great ease 
end agihty By the time he had reached school age he could 
^Ik a httle without crutches and with their aid he was m the 
habit of walkmg a great deal for pleasure So you can see 
that he had overcome his physical handicap very well, although 
he was considerably deformed m appearance 

He attended a day school for several years and stood well 
‘n his studies For that reason his family and teachers never 
thought of his havmg any abnormal psychological reactions to 
his deformity It was noticed that he was habitually dirt> 
and untidy about his personal appearance, but this was attributed 

toll 
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to the aversion of the normal boy to washmg and was condoned 
on the ground that his physical deformity made it difficult for 
him to keep his clothes and general appearance neat 

Dunng his first year at boarding school, however, this 
untidmess began to amount to an obsession although it was not 
recognized as such If he was sent away from the table to wash 
his hands he made repeated attempts to return with them still 
dirty and when they were finally clean enough to pass muster, 
it was discovered that he intentionally soiled them immediately 
after the meal He had a distmct aversion to weanng clean 
clothes and when forced by threats of severe punishment to put 
on a fresh shirt he carefully smeared it with dirt at the first 
opportunity As a result his appearance was habitually so 
uncouth that it was a matter of general comment even among 
the boys of his oivn age But their teasing and all the efforts 
of a patient and sympathetic housemaster were without effect 
He had a good bram and was able to reason clearly and logically 
on almost any other subject, but he was obsessed with a desire 
to appear dirty and unkempt and aU attempts to correct this 
by means of pumshment, persuasion or rewards for cleanhness 
ended m failure He was naturally shy and reserved and this, 
combined with his repulsive dirtiness, made lum a social outcast 
He graduated from school five years later and entered college, 
practically friendless and more uncouth in appearance than 
ever Under these arcumstances it is not surpnsmg that he 
failed to fit into college hfe and he resigned at the end of his 
sophomore year with the situation unchanged except that he 
was beginnmg to show a gradually mcreasmg bitterness and 
hostihty toward a world m which he had found no place 

In lookmg for a job he met with failure, for although obviously 
mteUigent and alert mentally, no busmess man would hire him 
on accoimt of his slovenly appearance Dunng the next two 
years he was paymaster of day-laborers for a construction com- 
pany and did a few odd jobs as a reporter 

Treatment — ^At the end of this time his orthopedist advised 
an operation for muscle transplantation and fusion of the spme 
I had been mterested m him for years, having always known 
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him and his family shghtly, and it was during his postoperative 
convalescence that I had an opportimiti' for the first tune to get 
at the bottom of his psychological tangle I began bv droppmg 
mto his room every da> for a friendly chat It took some time 
to overcome the hostile attitude which he showed to any visitor, 
but after the ice was once broken he talked quite freely, espe 
aally about his acquamtances in school and college It was 
obvious from the start that his estimate of an individual was 
ba^ed largely on athletic prowess and that mtellectual abihtv, 
and social attainment, held no weight with him He said he 
liked one boy very much because he plaved on the football 
team, and spoke of another man that he admired immensely 
because he almost got his letter m hockey 

I also discovered that he was quite mterested m psychology 
and was amnous to discuss a radical book on the subject which 
he was rcadmg at the time I felt that this presented an excellent 
means of approaching his own psychological problems, and so, 
bemg now on very friendly tenns, I dehberatelj turned the 
conversation to his future which I knew was puazhng him a 
great deal He frankly admitted that his previous jobs had 
been of a verj memol nature and had held no prospect of 
advancement He was begmmng to regret that he had not 
fimshed college because he felt that the lack of a college degree 
was responsible for the fact that he bad not been able to get 
what he called white collar job " I told him that I did not 
beheve that he could ever get a gentleman’s job unless he looked 
mid dressed like a gentleman He immediately retorted with some 
heat that, if I was leadmg up to another lecture on cleanhness, 

I might as well know that he had listened to them all his life 
and that he was sick of them I rephed that I had no intention 
of lectunng him on cleanhness but, smee we had been discussmg 
psychology, 1 thought it might mterest him to know why he 
Itted to be dirty Instantly his hostile expression disappeared 
and It was obvious that my remark had caught his attention 
I then told him that I had lor years felt sure that his habitual 
dirtmess was the expression of some abnormal psvchologic^ 
reaction and that I thought our conversations of the past two 
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weeks had revealed to me the nature of that abnormahty I 
pomted out to hun that all our talks had shown qmte clearly 
that the one thmg he admired in others was the physical strength 
that he himself lacked and not the mteUectual abdity which 
he had After a httle thought he admitted that his ideal was a 
“superb physical speamen” and that he had not taken mto 
consideration any other quahties I then asked turn to consider 
whether his hfe-long desire to be dirty, unshaven, and unkempt 
was not the outward expression of an imqonsaous longmg to 
appear strong, rough, and manly He thought this over for a 
few mmutes, with an expression of anxious concentration on 
his face Then he turned to me and said, exatedly, “You’re 
nght It IS aU the result of a He-man Complex My family, 
the masters at school, and hundreds of others have argued with 
me all my hfe about bemg clean, and I never could see any 
sense m what they said But I see now that I had a complex 
which distorted all my reasorung on that subject ” 

We discussed this a httle further and then I left him to thmk 
It over by himself The next day his nurse, who knew nothmg 
of the psychological situation, stopped me in the comdor to 
teU me that he had spent many hours washmg, mamcurmg his 
nails, and shavmg A few days later he left for his home m a 
large western aty, and I heard no more from him for a long 
time But I learned mdirectly that he had procured a good job 
and was deeply mterested m it and that he was much cleaner 
and more careful about his appearance 

About SIX months later, however, he wrote me one of the 
most pathetic letters I have ever read In it he said he was 
trymg to find the solution of a very vital problem that was 
affectmg his whole hfe and he was turmng to me because I had 
been the only person who had been able to help him before 
He said that he was utterly unable to make friends or even to 
get on with other people In reviewmg his whole hfe he could 
only think of three boys and one girl whom he felt he could call 
fnends and with whom he felt at all at ease He thought the 
reason for this was that he mvanably became pamc-stncken 
whenever he had to speak to any one He had tned to analyze 
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this fear and had come to the conclusion that while it was not 
tnUrely ph> steal con ardicc there w'as an element of phi steal 
fear ni it and he had finally dodged the issue b> saying that he 
tvas “sociall} afraid ” As an illustration of this he told me 
of hia daili arrival in the office where he was working He said 
that when he went to hang up his hat each mommg he had to 
face a big, cheerful, attractive loung fellow who always smiled 
and said good morning to him Mi patient said that he would 
love to know this man but that he so dreaded their httle daily 
contact that he alw aj s tried to sneak m and hang up his hat 
unnoticed I think this is suffiaent to give vou a picture of his 
unhappy state of nund The tragic part of the whole situation 
was that he beheved it was due to some abnormal fear of men 
in his psjchological make-up, and he knew no waj of conquering 
this fear, which both terrified and ashamed him 

It IS not necessary to go into all the details of the corre- 
tpondmee that followed I think I can summarize it bnefly 
I told him that 1 should like to give him substitutes for some of 
the terms he had used m analyzing his own situation I sug- 
gested that instead of speakmg of “soaal fear” and “physical 
cowardice” he think of both as “shjmess,” and that he regard 
“panic” at meeting strangers as nolbmg more unusual than 
embarrassment.” I then pomted out that there was a certam 
amount of shyness m cveo one’s make-up and that this normal 
quality was inevitably mcreased in those individuals who were 
Unfortunate enough to be physical!) deformed I told him that 
best way to conquer his shyness and embarrassment was, 
^t, to recognize them as normal quahties, possessed m varymg 
agree hy ever) normal mdividual, and, second, to trv to over- 
uunie them by forcing hims elf to make social contacts 

Those of you who have had any ezpenence with the treat- 
ment of such situations will realize that much time and a great 
^1 of correspondence was necessary to convmce the patient 
0 the sunphaty of his problem But I want to emphasize the 
ct that no more compheated procedure than the sunple explan 
u on that I have outlined was necessary to corapletel) straighten 
out this psychological tangle 
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This took place three years ago, and although he has since 
consulted me from time to time on vanous other problems of 
human relations, such as sexual contmence, it is obvious that 
his chief psychological problems have been entirely overcome 

Discussion — ^Now let us consider what we may learn from 
this case It does more than illustrate the development of a 
maladjustment and the comparatively simple means by which 
it was treated The whole trend of modem medicme is toward 
prevention of disease, and there is no type of adment which 
can be more successfully prevented than psychological maladjust- 
ment Theoretically if treatment were started as soon as the 
environmental difficulty arose it would be possible to avoid aU 
maladjustments But, from a practical standpoint, there are 
two reasons why this ideal state of affairs does not exist In 
the first place, there is an occasional individual whose nervous 
equdibnum is so easily upset that he cannot be made to adjust 
himself to even the most ideal environmental situation obtamable 
in his case Fortunately these unstable personahties are rela- 
tively rare A much more important reason for the large 
numbers of maladjustments lound today is the failure to recog- 
mze their etiologic factors and to treat the earhest symptoms 
of the abnormal reaction 

In the case we are considermg if the boy’s dirtiness had been 
recognized at once as evidence of an obsession due to an abnormal 
reaction to his physical deforrmty much of the maladjustment 
of his adult hfe might have been avoided But ideal preventive 
medicme would have mstituted treatment much earher m the 
case If we study and try to evaluate the many elements which 
go to make up the comphcated environment of modem avihza- 
tion we find that certam factors are particularly prone to cause 
maladjustments With this knowledge we are forewarned and 
when we encounter a situation in which some of these particular 
factors play a part, we can institute preventive treatment even 
before the first symptoms of the expected maladjustment begm 
to appear 

It would seem obvious that any physical disabihty occurrmg 
m childhood and leavmg permanent defomuty must always 
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be a predisposing cause for a maladjustment The cnppled 
child IS depnved of innn> natural human contacts, such as those 
gained m compebtiVe sports and childish games He is unable 
to do what other children do and, since he leads an abnormal 
existence, he is hable to develop an abnormal reaction to the 
problems of hfc 

The problem of how to present the development of such 
psjchological pecuhanties is one that must be dealt with pn- 
manly bj the parents, but they themselves must have a thorough 
understanding of it and should, therefore, work under the 
supervision of a phj’siaan who fully comprehends the whole 
ablation and can advnsc them from time to time It is not a 
complex psjchological problem and the knowledge required to 
deal with it consists of 90 per cent common sense and 10 per 
cent abOitj to recognize the begmmng of abnormal reactions 
But it IS a problem that must be dealt with early and continu- 
ous!) throughout childhood and adolescence 

It 13 not possible to outhne even general pnnaplcs of pre- 


ventive treatment, because naturally these will vary with 
every mdividual case. But the most miportnnt factor in pre- 
venhon is the recogmbon by the phj^sidan of the fact that 
abnormal reacbons are to be expected m any cnppled child, 
and that it is his duty to supervise the life of the child so that 
these reacbons may be avoided 


Summary — ^This case is presented m order to illustrate the 
profound psychological disturbance which may result from rnnl 
adjustment in childhood to physical defomubes 

A boy who was cnppled by pohomj ehtls at two years of age 
^ not recognized as havmg any abnormal psychological reac- 
tions until he had grown to manhood As a result he was, at 
e age of twenty three years, uncouth m appearance, pracbcally 
tneudless, and desperately lonely 

of consisted simply m an explanabon 

origin of his abnormal reacbons 

a type to which prevenbve psjeho- 
uitrapy may he most successfuUy apphed 





